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cells  ATTRIBUTED  TC  FOCAL  DENSir IcaTION  OF  tCLC 
MEMBRANES  ano  of  the  adjacent  CYT0*LA5MiC  GROuNO 
SUBSTANCE*  MORPHOLOGIC  EVIOeNCe  IS  PRESENTED 
I  NO  I C AT  I NG  ABSENCE  OF  TRANS-STRAP  T IL  DEGENENA T i nN 

from  the  photoreceptor  cells  within  the  limited  time 

INTERVAL  (5  HR.)  OF  THE  EXPERIMENTS.  THE 
OBSERVATIONS  ALSO  SUPPORT  TmE  BELIEF  THAT  THE 
INTRACELLULAR  changes  ARC  NONSPECIFIC.  VARYING  cnly 
IN  LEGHtt  OF  SEVERITY,  (AUTHOR)  ( U ) 
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unclassified  report 

availability:  published  in  nereh  record,  a 
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descriptors:  <*laser5,  Radiation  injuries), 
(•RaDIObiOLOgY.  LASERS)*  PATHOLOGY.  SKIN, 

BURNS.  RUBY,  DOS..GE ,  ORGANIC  PIGMENTS. 

ENZYMES,  TEMPERATURE.  TISSUESIBIOlOGT)  , 

BIOPSY*  HISTOLOGY..  SHINE  (Ul 

EXPERIMENTS  MERE  CONTI Ny£D  TO  EVALUATE  THE  EFFECTS 
of  non  b*sr | tcheo  ruby  laser  IRRADIATION  on  SkIN. 
INVESTIGATION  AERE  DIRECTED  TORaRD  ESTABLISHING 
MINIMAL  DOSEj  of  laser  IRRAOIATION  that  PRODUCED 
INJURY,  EVALUATING  the  EFFECT  OF  THE  IRRADIATION  o« 
PIGMENTED  VERSUS  NON-P I GMENTED  SKIN.  CORRELATING  TmE 
STRUCTURAL  AND  ENZYMATIC  CHANGES  WITH  PREDICTED 
TEMPERATURES  OCCUR  1 NG  IN  THE  SKIN  AFTER  A  GIVEN  OufE, 
AND  UNDERSTANDING  THE  LESIONS  IN  TERMS  OF  THE 
PHYSICAL  CHARACTERISTICS  OF  THE  BEAM,-  (U» 
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descriptors:  ('LASERS,  PATHOLOGY),  head,  eye, 
skin.  Cancer,  tissuesibiology)  ,  radiation 

INJURIES.  DAMAGE,  RADIATION  HmZaRDS.  TISSUE 
CULTURE  CELLS •  ANIMALS,  HUMANS,  BIOPHYSICS, 

THERAPT,  OPHTHALMOLOGY,  REVIEWS 

the  pertinent  RORk  ON  TmE  biological  effects  OF 
laser  is  REVIEnCO.  the  PHYSICAL  PROPERTIES  of 
laser  Radiation  are  described  and  a  correlation  with 
these  PROPERTIES  AND  the  OBSERVED  BIOLOGICAL  EFFECTS 
is  attempted,  the  biological  effects  of  laser  are 
described  in  some  detail  «ith  REGARD  TO;  INTACT 

ANIMACSi  PR  I  HA  Tt  EYfcSl  SKIN  AND  MALIGNANT  TUMORS  OF 
AN  I NaL  and  human  ORIGIN.  LASER  RADIATION  IS 
CAPABLE  of  INFLICTING  SEV£R£  OAMAGC  ON  THE 
UNPROTECTED  eye.  LASER  APPEARS  TO  HAVE  SOME 
PROMISE  IN  SELECTED  HEOICAL  FlELOS  SUCH  AS  CELLULAR 

research,  cancer  therapy,  and  ophthalmology, 

( AUTHOR  j 
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unclassified  report 
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CONFERENCE! 19661 .  U.  S.  MILITARY  ACAOEHY.  REST 
POINT,  N.  f.,  19-17  JUNE  196a.  COMPLETE  PROCEEDINGS 
AVAILABLE  IN  T 60  UNCLASSIFIED  VOLUMES  AS  AD-639  6lS  A«0 
A0-63R  6 | 6  AND  ONE  CLASSIFIED  VOLUME  AVAILABLE  TO 
fiUALlFiEo  DOC  USERS. 

OESCRIPTORSI  (ACANCER.  TmERApYI,  {•LASERS. 

SURGICAL  TECHNIQUES),  SKIN,  BURNS, 

MORPMOLOqY (BIOLOGY ) ,  PATHOLOGY,  histology, 

medical  EQUIPMENT,  MICE*  RaBbITs,  monkeys  (Ui 

A  SERIES  OF  COOPERATIVE  EXPERIMENTS  BETftEEN  ThE 

national  cancer  institute  ano  the  army 

MISSILE  COMMAND  BEGAN  In  late  1963  «!Th  TREATMENT 

of  tro  separate  tumor  systems  in  t»o  oifferent 
strains  of  m!CE.  the  first  group  CONSISTED  of  9* 

FEMALE  CXOBA/Fi  HYBRID  MICE  RlTrt  A  SINGLE 

clouqNan  S9i  melanoma  implant  in  each,  forty- 
four  Of  these  mice  feme  exposed  to  laser  raoiaTjch 

and  FlFTY-T«0  WERE  UNTREATEO  and  USED  FOR  CONTROLS  To 
DETERMINE  The  DIFFERENCE  in  SURVIVAL  between  the  T*0 
GROUPS,  THE  SecONO  GROUP  CONSISTED  OF  SEVENTY- 
THREE  1UMALE  CS 7 BL/ •  JN  MlcE  WITH  A  SINGLE 
EflS  ~T  J  9  1  SARCOMA  I MPLAMT  IN  EACH,  TmIrTY- 
YHREE  OF  T HtSE  MICE  HAD  THE  SARCOMA  EXPOSED  TO  THE 
LASER!  forty  mere  UNTREATED  CONTROLS.  The  RESULTS 
OF  This  TEST  are  DISCUSSED*  IU> 
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LASER  APPLICATION  AVIATION  ORDNANCE  STUDY.  (U) 

DESCRIPTIVE  note:  FINAL  TECHNICAL  REPT., 

MaR  a*  1 32P  STElNHACKERi  MARK  I 
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PROJJ  UaTi 

MONITOR!  NAVTRAOEVCEN  1BA7-1 

unclassified  report 
supplementary  note: 

descriptors:  i*lasers,  *gunnery  trainers?.  I*RfAPON 

SYSTEMS,  SIMULATION!,  NAVAL  AIRCRAFT,  ORDNANCE, 
training  devices.  SAFETY  IU) 

a  laser  SYSTEM  APPLUaRLE  To  a  airborne  and  ground 
REaPON  SIMULATION  TRAINING  MISSIONS  RAS  DEVELOPED  *N0 
DEMONSTRATED,  a  full  RANGE  «E APON  SIMULATION  SYSTEM 
4 AS  OeStGNCO  IN  SUFFICIENT  DETAIL  TO  ALlOR 
FABRICATION  or  A  DEMONSTRATION  SYSTEM.  THE  LASER 

meao  assembly  of  this  system,  rmicn  is  an  yttrium 
aluminum  carnet  iyaS)  unit  operating  at  i.Ors 
MICRONS  AND  ten  pulses  per  second  continuous,  RaS 

SUBJECTED  TO  COMPLETE  OPERATIONAL  ENVIRONMENTAL 
TESTS*  it  RAS  OEHOnSTrATEO  TO  BE  CAPABLE  of 
EXCEEDING  the  REQUIREMENTS  OF  H!L-e-S*»00,  HIL- 
E-S272,  MlL*STO-ilO  TH£  UNIT  HAS  SMORN  TO 
OPERATE  UNDER  lUNGHwOInAL  SHOCKS  of  ABO  G*S.  A 
SElF-COnTAINEO  SILICON  PHOTOOEYECTOR  OPERATING  at 
MAX  1  HUM  RANGE  SiGNAL  LEVEL*  *AS  USED  TO  MONITOR  AU. 

tests*  ete  safety  ras  Thoroughly  investigated  and 
SAre  operational  prociowris  are  given, 
recommendations  for  ruTuRc  laser  hcapon  5 1 mul  *  tor 
EFFORT  are  INCLUDED.  IAUTHOR)  »U) 
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JljN  4»  3  **  P  JACOBSON,  JERRY  H.  INAJaC, 

HAROlU  A.  JCOOPiR. BLOSSOM  I 

CONTrACtI  0a*3*-038-AMC-6*S< A)  . 

?rOJ  J  Oa-0360, 

MONITOR5  FA  R-IBiS 

unclassified  report 
supplementary  note: 

DESCRIPTORS!  ( ‘LASERS  i  RETJNa).  (cRETlNA, 

BURNS) »  EYE,  CORNEA,  ruby,  - NOS  ♦ 

INJURIES,  OPHTHALMOLOGY.  ThReSMOLDSIPhYSIOLOgYi  . 

RABBITS,  MATHEMATICAL  ANALYSIS  (U) 

A  SERIES  OF  LABORATORY  AND  FIELD  EXPERIMENTS  oN 
RABBITS  WERE  CONDUCTED  BY  THE  NEK  YORK  £ 7 E  AND 
EAR  INFIRMARY  In  ORDER  TO  ESTABLISH  TENTATIVE 
SAFE  OPERATIONAL  DISTANCES  AND  CONDITIONS  FOH  USE  0> 

THE  rNANXFORD  ARSENAL  XH2J  LASER 

rangefinder.  the  measured  Far  field  corneal 

THRESHOLD  DOSE  FOR  RABBITS  *  AS  TENTATIVELY  DETERMINE 
TO  BE  S  X  10  TO  THE  MINUS  7TH  POWER  JOUlE/SO.  CM. 

from  tmis  *  possible  human  corneal  threshold  was 

CALCULATED  AS  O.OUOOOiH  JOULE/SG.  CM.  BASED  on 
THIS  YaluE,  TENTATIVE  SAFE  OPERATIONAL  DISTANCES  WERE 
CALCULATED  AS  BEING  8**0  NLTERS  FOR  NIGHT  18  hH 
PUplL>,  I*iS  METERS  FOR  TWIlIGhT  (R  HH  pUPJu), 

ANO  »1r  METERS  FOR  UA  LIGHT  <3  MM  PuPjl)* 

{AjThOrj  IU) 
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L#  f EARlE .KENNETH  M.  5 
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unclassified  report 
availability:  published  in  journal  of 

NEUROPATHOLOGY  and  EXPERIMENTAL  NEUROLOGY  V2S  Nr 
PS3S-NJ  OCT  m*» 

DESCRIPTORS!  (*L*S£RS,  PATHOLOGY!.  ( *8R A  I N  * 

EDEMA)#  ELECTRON  MICROSCOPY#  NECROSIS,  TRACER 

STUDIES,  cerebral  CONTE*,  BIOLOGICAL  STAINS, 

uLYCOGEN,  RATS  ! U ) 

cerebral  edema  was  studied  miTh  the  electron 
M I cRQSOjPE  in  RATS  AROUND  a  FOCAL  area  of  COR  CAL 
NEcNOs1S  PRODUCED  by  LASER  fUDUTfON,  SWOLLEN 
ASTROCYTIC  PROCESSES  WITHOUT  MUCH  ENLARGEMENT  OF 

intercellular  spaces  were  Observed  In  the  edematous 
CORTEX,  in  the  white  hatter  very  WlOE 
EXTRACELLULAR  SPACES  DEVELOPED,  THOHOTRaST#  WhICH 
was  INJECTED  INTRAVENOUSLY  JUS?  PRIOR  TO  LASER 
RAOIaTJuN.  ESCAPEO  FROM  DISRUPTED  VESSELS  IN  the 
NECROTIC  CENTER  OF  TKW  LESION  BUT  OtD  NOT  TRAVERSE 
VEsSeC  aalls  in  the  edematous  brain#  THOROTRAST 
SPREAD  FROM  the  area  OF  NECROSIS  INTO  The  SURROUNDING 
EDEMATOUS  tissue.  NARROW  INTERCELLULAR  spaces  in 
the  edematous  CuRTE*  LIMITED  BUT  010  NOT  PREVENT  THE 
diffusion  of  thorotnast  particles,  glycogen 
ACCUMULATED  WIThIN  aSTRQCyTeS  in  the  EOCMaTOUS 
CDPTE*,  BUT  NOT  IN  THE  WHITE  MATTER* 

(AUTHOR)  <U) 
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descriptors:  (*IASERS,  bounds  ♦  INJURIES). 

{•cornea,  pathology),  cell  division,  mitosis, 

THERMAL  RADIATION,  HISTOLOqIcAL  TECHNIQUES, 

SURJICAl  techniques,  RaTS,  eye,  radiation 

HaAARQ8  (U) 

RAT  CORNEAS  WERE  EXPOSED  TO  EITHER  H  JOULES  PrR  SB 
CM  QR  8  JOULES  PER  SQ  CM  ANq  WERE  HARVESTED  AT 

varying  times  following  laser  exposure,  corneal 

WHOLE  MOUNTS  WERE  EVALUATED  FOR  CHANGES  IN  EITHER  THE 
DIFFERENTIAL  MITOTIC  CELL  COUNT  OR  The  MITOTIC  INDEX, 
ruby  Laser  RADIATION  (*.9r3  A)  PRODUCES 
ABERRATIONS  IN  THE  CORNEAL  EPITHELIUM  OF  THE  RAT, 

at  8  Joules  per  sq  cm  both  interphase  cells  anO 

CELLS  IN  ACTIVE  MjTOSlS  WERE  OBVIOUSLY  ALTERED.  AT 

**  joules  per  sq  cm  aberrant  corneal  epithelial  cells 

BECAMt  APPARENT  IMMEDIATELY  AFTER  LASER  IRRADIATION, 

and  some  were  still  present  30  days  later,  the 
MECHANISM  by  which  laser  radiation  alters  the  CORne* 

REMAINS  OBSCURE.  (AUTHOR)  {U) 
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MONITOR!  NAVHED  MR00S.i3.lS00.O6 

unclassified  report 

AVAILABILITY!  PUBLISHED  IN  AEROSPACE  MEDICU4E  V3? 

N  J  2  P12S0-2  DEC  1966. 

DESCRIPTORS?  (^VISUAL  acuity,  degradation), 

(•RETINA,  BURNS),  (  uASERS,  BURNS),  EYE, 

PATHOLOGY,  EYE  PIGm£nT5»  experimental  design, 

RUBY,  NEODYMIUM,  MONKEYS  (U) 

THE  FUNCTIONAL1  LOSS  FOLLOWING  DESTRUCTION  OF 
SELECTED  areas  in  the  FCuEA  OF  STUMP-TAIL  MASa^UE 
MONKEYS  WA'S  INVESTIGATED  BY  PSYCHOPHYSICAL  METHODS. 

THE  LESIONS  WERE  PRODUCED  Bf  RADIATION  pROM  RUBY 
(69R3  A)  ANO  NEODYMIUM  <10.  6QQ  A)  LASERS  JN 

A  non-q-switched  node,  the  ruby  laser  caused 

DESTRUCTION  of  THE  PIGMENT  EPITHELIUM  AND  ASSOCIATED 

structures  while  the  nEcdymjUm  laser  had  its  main 
effect  in  the  neural  layers  of  the  Retina,  total 
DESTRUCTION  of  the  fovea  reduces  VISUAL  acuity  from 
l.H  MlN.  of  VISUAL  ARC  TO  9  M I N *  OF  ARC.  THE  LASER 
PHOToCoaGULaTORS  and  the  PSYCHOPHYSICAL  EQUIPMENT  akf 
PICTURED  and  described  possible  future 
EXPERIMENTS  are  DISCUSSED.  (AUTHOR)  (U) 
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descriptors:  eradiation  hazards,  electromagnetic 

WAVES ) •  NAVY,  R AO  I 0FNE9UENC V ,  A  RAYS*  LASERS, 

protective  clothiNs,  eyeglasses i  SAFETY  DEVICES! 

RADIATION  MEASUREMENT  SYSTEMS,  RADIATION  INJURIES  (U) 

the  many  AND  VARIED  SOURCES  OF  ELECTROMAGNETIC 
HAZARDS  IN  TODAY'S  MODERN  NAVY  aRE  DESCRIBED  IN 
THIS  Paper,  high  POWER  COMMUNICATION  TRANSMITTERS. 

radarDs,  lasers  and  Radar  power  tubes  produce  hazards 
ranging  prom  high  voltage  shock  to  ionizing 
radiation,  effects  on  Man  are  thermal  (e.g. 

RETINAL  and  SKIN  BURNS)  AnD  AThERMAL  (E.G. 

•PEARt-cHAlN*  FORMATION).  BODY  TISSUE  ABSORPTION 

of  kf  radiation,  heating,  Tolerance  dosage  and 
safety  limits  are  oiscUsseo.  safe  distances  from 
present  Inaval  radars,  and  future  increases  in  Radar 

POWER  A HE  INDICATED.  CHARACTERISTICS  OF  PROTECTIVE 

devices  (Radar  suit,  radar  goggles,  high 

VOLTAGE  INSULATOR  LINKS  FOR  SHIPS  CRANES, 

x-ray  hazard  metehi  oeveloPed  at  nasl. 

ARE  DESCRIBED.  REMAINING  PROBLEMS  AND  SOME 
UNUSUAL  EFFECTS  (»RF  HEARING*)  ARE  MENTIONED, 
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navy  underrates  sound  Lab  ne*  london  conn 

EXAMINATION  of  safety  PROBLEMS  ASSOCIATED  *ITh  USL 

field  laser  operations*  tui 

DESCRIPTIVE  NOTES  RESEARCH  REPT,, 
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REPT.  NO.  U5L-772 
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unclassified  report 


descriptors;  i*lasers,  *safety),  ete.  burns. 

nANfiESlESTABLISHMENTS) ,  RETINA.  RUBY  <U> 

THE  REPORT  DISCUSSES  THE  ETE  SAFETY  PROBLEM  CREATED 
BY  PROJECTED  FIELD  OPERATIONS  WITH  A  PULSED  RUBY 
LASER*  INFORMATION  IS  PRESENTED  TO  U)  3UPP0RT 
THE  ESTABLISHMENT  OF  2  X  1 0  TO  THE  MINUS  9TH  pO*ER 
'OULES  AS  A  CONSERVATIVE  VALUE  FOR  The  AMOUNT  OF 

laser  energy  tolerable  at  the  eye  pupil.  (2s 
RELATE  this  threshold  value  to  the  laser  BEAM 
CHARACTERISTICS  and  ATMOSPHERIC  effects  INVOLVED  IN 
the  uSl  EXPERIMENTS,  and  ( 3 )  DESCRIBE  the 
PARTICULAR  range  geometry,  finally,  procedures  to 
ENSURE  safe  field  OPERATION  are  recommended. 
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UNCLASSIFIED  REPORT 

availability:  published  in  nereh  record  puq-i 
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SUPPLEMENTARY  note:  PREPARED  IN  COOPERATION  with 
NORTHEASTERN  UNIV*.  BOSTON,  MASS.  RESEARCH 
SUPpQRTgo  In  part  by  phs, 

DESCRIPTORS:  (•lasers,  RADIOBIOLOGY)  ,  EYE, 

PATHOLOGY,  histology,  HAZARDS,  OPHTHALMOLOGY, 
retina,  MOUNDS  ♦  INJURIES,  TiSSUES(BJOLOGY)  , 
THRESHOloS(PhYSIOLOGY) ,  CORNEA,  healing, 
radiation  injuries  iu> 

THE  C02  LASER  U0.6  MICRONS)  OPERATING  aT 
HIGH-POWER  LEVELS  ANO  AT  RELATIVELY  HIGH  EFFICIENCY 
PRESENTS  A  MARKED  HAZARD  TO  THE  EXPOSED  OCULAR  ANO 

adjacent  tissues*  studies  «ere  carried  out  on 

RABBIT  eyes  to  EVALUATE  THE  SHORT-  AND  LOnG-TerM 
EFFECTS  TO  THE  OCULAR  HeOIA  AT  10.6  MICRONS.  THESE 

will  provide  guidance  necessary  for  the  development 

OF  PROTECTIVE  DEVICES,  SAFETY  COOES,  ANO  F.R  THE 
MEDICAL  MANAGEMENT  OF  ACCIDENTAL  INJURY. 

(AUTHOR)  t  u ) 
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a 7  7 p  earle .Kenneth  m.  igarneR. 
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unclassified  report 

AVAILABILITY!  PUBLISHED  IN  MILITARY  MEDICINE  Vl32 
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SUPPLEMENTARY  NOTE!  PREPARED  IN  COOPERATION  with  AMf, 
REDSTONE  ARSENAL.  ALA. 

DESCRIPTORS!  (.LASERS.  ROUNDS  *  INJURIES). 
<*RAD!°B!OLo<*Y.  LASERS).  OOGS,  HEAD. 

neodymium,  histological  techniques,  Pathology  «u> 

FOUR  Beagle  CROSS  DOGS  WERE  EXPOSED  TO  SINGLE 
FOCUSED  and  UNFOCUSED  SHOTS  QF  NEODYMIUM  LASER 
RADIATION  DIRECTED  UPON  Their  shaved  FOREHEADS* 

THE  ENERGY  OF  THE  SHOTS  ON  TARGET  »E«E  AS 
FOLLOWS:  (1)  810  JOULES  UNFOCUSED  OVER  AN  AREA 
ABOUT  ONE  CM.  IN  OIAMETcR,  (2)  990  JOULES 
FOCUSED  OVER  AN  AREA  ABOUT  TWO  MM.  IN  DIAMETER. 

(3)  800  JOULES  UNFOCUSED  OVER  AN  AREA  ABOUT  ONE 
CM.  IN  uIAMETER.  ( H )  *10  jOuLES  FOCUSED  OVER  aN 

area  about  two  mm,  in  diameter,  the  sequence  o f 

EVENTS  *AS  STUDIED  BY  HIGH  SPEEO  MOVIES  (UP  TO  7000 
FRaMES/SEC.).  by  regular  SPEEO  movies*  and  by 

CLOSED  CIRCUIT  TELEVISION,  ON  TELEVISION  THE  HEADS 
OF  THE  dOGS  APPtARED  TO  MjVE  AS  A  DIRECT  RESULT  OF 

the  shot,  but  high  speEo  photographs  revealed  That 
the  HOveNENT  CAME  APPROXIMATELY  0.1  SECOND  after  the 
shot,  the  movement  of  the  mead  came  after  the 
BURNING  off  PERIOD  HAD  completely  cleared  and  COULD 
NOT  have  been  DUE  TO  ANY  EXPLOSIVE,  ROCKET-LIkE,  OR 
OTHER  PROPULSIVE  EFFECT,  the  time  interval  is 
COMPATIBLE  with  reaction  to  startle  or  PAIN,  the 

DOGS  APpEAREO  NORMAL  AFTER  THE  SHOTS  WITH  NO  EVIDENCE 
OF  CONCUSSION.  TWO  OOGS  W£Re  OBSERVED  FOR  THREE 

months  afTen  the  shots  ano  two  dogs  were  observed  for 
six  months,  autopsy  revealEo  superficial  scarring 

OF  SKlN  WITH  FAILURE  OF  HA  1 R  To  RE-GROW  AT  THE  SITES 
OF  ThE  initial  BURNS.  ThC  SKULL,  DURA,  AND  BRaIN 
OF  EACH  DOG  SHOWED  NO  EvloENCE  OF  DAMAGE  FROM  THE 
LASER  RaOIATION  ON  GROSS  DR  MICROSCOPIC  EXAMINATION. 
(AUTHOR)  | u ) 
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medical  research,  skin,  eye,  safety  devices, 
protection,  coherent  raoiatjon,  ATTENUATION, 
pathology,  radiation  hazards,  industrial  medicine  <u) 

the  BIBLIOGRAPHY  PRO V  JOES  A  source  of  REFERENCES 

for  those  interested  in  the  biological  effects  and 
the  EVALUATION  of  HAZARDS  associated  rith  LASER 
equipment,  the  REFERENCES  are  CATEGORIZED  INTO  si* 
PRINCIPAL  SECTIONS:  general  INFORMATION! 

BIOLOGICAL  EFFECTS  -  GENERAL  RESEARCH!  SK]N 
EFFECTS:  EYE  EFFECTSI  Safety  And  PROTECTIVE 
equipment  and  procedures:  and  atmospheric 
ATTENUATION  of  laser  BEAMS.  ( U) 
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L.  ISTeiNiMARVIN  n.  t 

unclassified  report 
availability:  publisheo  in  journal  of 
NEUROPATHOLOGY  and  EXPERIMENTAL  NEUROLOGY  V2a  N2 
P250-®  APR  t*67. 

supplementary  note:  prepared  for  presentation  in  part  at 

THE  uA*£R  MEDICAL  RESEARCH  FOUNDATION  MEETING 
(1ST).  BOSTON  JUn  3  17-1®  ms,  AND  THE 
INTERNATIONAL  CONGRESS  OF  NEUROLOGICAL  SURGERY 
(3RO).  Copenhagen*  august  22-7  ms.  prepared  in 

COOPERATION  rITH  GEORGE  WASHINGTON  UNlV., 

WASHINGTON*  0.  C.  SCHOOL  OF  MEDICINE*  AND 
VETERANS  ADMINISTRATION  HOSPITAL. 

DESCRIPTORS:  (aLASERS.  *CENTraL  NERVOUS  SYSTEM)* 

brain,  Radiation  effect®,  mortality  Rates,  mice, 
pathology,  radiation  hazards,  histology,  tracer 
studies,  permeability,  gas  chromatography  <u> 

the  STUDY  EXPLORED  THE  EFFECTS  OF  FOCUSED  LASER 
RADIATION  on  the  BRAINS  OF  HtCE,  RATS,  and  GUINEA 
PIGS,  BOTH  WITH  AND  RjThOUT  CRANICCTOHY.  THE 

REMOVAL  of  the  INTERVENING  skull  bone  increased  The 
amount  of  energt  absorbed  by  the  brain,  but  markedly 
decreased  the  moRtalitT  Rate,  at  sufficient 
energies.  One  pulse  train  of  laser  light  focusEo  on 
the  c*posed  intact  skull  caused  fracture  of  the  skull 
and  HERNIATION  of  The  brain  through  suture  lines, 

RESPIRATION  CEA'EO  IMMEDIATELY,  AN0  CAROlAC 
CONTRACTIONS  STOPPED  lM  12  TO  IS  MINUTES. 

COAGULATION,  necrosis,  and  HEMORRHAGE  SURROUNDED  by 
edema  was  SEEN  MICROSCOPICALLY  at  the  SITE  OF  The 
laser  IhRADUTiOH,  EXAMINATION  of  the  BlOOO-BRAIN 
BARmiCR  with  a  FLUORESCEIN  TRACER  RCVcalEQ  INJURY  *T 
THE  POINT  OF  LASER  IMPA-.T  AnD  ALSO  ALONG  THE  »A5Au 
STRUCTURES  OF  The  BRAIN  and  BRAIN  STEM  WHEN  the  SKUlrL 
BONE  *  A  S  NOT  REMOVED*  ThIS  INOJCaTEO  CAUDAL 
HERNIATION  OF  The  TEMPORAL  LOBE  and  brain  STEM. 

MAxlMUH  DAMAGE  OCCURRED  Ir  THE  FOCAL  POINT  OF  TmE 
beam  «a$  On  the  SURFACE  OF  THE  SKULE.  HIGH-SPEED 
CINEMATOGRAPHY  vER  t  F 1 £0  ThC  OCCURRENCE  r  *  EXPlOSIVC 
pressure  changes  as  the  laser  energy  was  bsorbed 

WITHIN  T it  CRANIAL  CAVITY,  GAS  BUBBLES  PRODUCED  BY 
LASER  IRRADIATION  CONTAINED  OXYGEN,  NITROGEN,  AND 
LIGHTER  GASES  OF  AN  UNOeRTErH I N£0  NATURE* 

l  U) 
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VISION.  RETINA,  burns. 

THREShOLuS( PHYSIOLOGY)  .  LIGHT,  INTENSITY. 

LASERS.  8LOOO  VESSELS,  HAZARDS,  NUCLEAR 

EXPLOSIONS,  eye.  flight  crebs,  selection,  visual 
acuity,  photochromism,  neuromuscular  transmission, 


contents:  visual  decrement  in  humans  following 

THERMONUCLEAR  DETONATIONS  I  FUNCTIONAL  damage 
THRESHOLD  for  RETINAL  burni  VISUAL  and  RETINAL 
EFFECTS  OF  EXPOSURE  TO  HIGH  INTENSITY  L!GhT  SOURCES! 
IMMEDIATE  AND  DELAYED  RETINAL  VASCULAR  CHANGES 

following  exposure  TO  high  intensity  light:  effects 

OF  LABER  IRRADIATION  on  HEAD  and  EYE  OF  SHALL  ANlMiLS 
IN  TERMS  of  NEURO«MOToR  BEHAVIOR;  The  time  COURSE 
OF  FLASM-BLiNONtSSi  EFFECTS  OF  SIMULATED  RE T I m A L 
BURNS  On  OETECTABILlTY  ANO  LEG.BILiTYI  PRESERVING 
VISION  DESPITE  fcXPOSURE  TO  HIGH  INTENSITY  LIGhTi 
SUCCESS  OF  uS  NAVY  EQUIPMENT  OEVElOPMlMT 

programs  in  meeting  the  flash-blindness  pkoblehi 
photoChromic  SUBSTANCES:  relaTjvc  danger  of 
retinau  burn  and  flash-blinoness  fom  v;r.ous  yUlos 

”>F  NUCLEAR  tXPLOSlONSI  PREDICTION  OF  £YE  SAFE 
SEPARATION  OIST»NCES(  RESISTANCE  TO  FLASH-Bl I nUNE Ss 
ANO  AIRcRE*  SELECTION. 
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descripTons:  t •microraves*  Radiation  injuries:. 

(•lasers.  Radiation  injuries)*  (•radiation 
injuries,  •eyei.  industrial  meoicine*  radiation 

HAZARDS,  TISSUES(BIOLOfiT)  , 

THRE>HOLoS(PHTSIOLOfiY)  .  PET  I N A  ,  PATHOLOGY, 

OPHTHALMOLOGY  (U) 

the  PURPOSE  OF  THIS  INVESTIGATION  is  TO  DETERMINE 

the  nature  and  scope  of  radiation  hazaros  and  to 

RECOMMEND  The  RE8UISITE  PARAMETERS  ROR  hEaLTM-SaFETT. 
FOR  bOTh  HICROWAVC  ANO  LASER  RADIATION,  OPHTHALMIC 
PATHOLOGY  IS  THE  MOST  SENSITIVE  INDICATOR  OF  INJURY. 
THRESHOLD  CmANGES  are  PROOUCEO  in  THE  lens  if  th 
MICRO«Av£  RADIATION  and  in  The  retina  RlTh  L/»fER 
RADIATION,  as  the  threshold  lesions  are  not 

OBVIOUS  IN  ROUTINE  QPhThAlHjC  EXAMINATION.  SPECIAL 
TECHNIQUES  ARC  UNDER  DEVELOPMENT  NOT  ONLT  TO  PERMIT 
DISCOVERY  OF  THE  EARLIEST  OCCURRENCE  OF  THE  INJURY 
BUT  aL$o  TO  DOCUMENT  THE  FlNOlNGS.  (AUTHOR)  fU> 
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AVAILABILITY!  PO0LISHEO  IN  LABORATORY 
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DESCRIPTORS!  C*LASERS,  **OUNjS  ♦  INJURIES), 

PAThOlOGy,  Sh I Nt »  SKIN,  ORGANIC  PIGMtNTS. 
burns,  proteins,  thermal  raOiaTjon,  enzymes, 
TISSUES(BIOLOGY) ,  biological  stains, 

CONNECTIVE  tissue.  VAPO*1ZaTiON, 

THRE^HOLoS(PHYSI JLOGY)  ju» 

ACUTE  lesions  IN  PORCINE  skin  PRODUCED  by  NQn-Q* 
SaiTcHEO  Puer  LASER  IRRADIATION  were  ST-jOIED  GROSSLY 
ANO  bT  MEANS  OF  A  OlSSEcTlNa  MICROSCOPE.  HlSToLOGlC 
AND  HiSTOCHEMJCAL  TECHNIQUES,  AND  HIGH  SPEED 

cinematography,  threshold  doses  of  injury  were 
ESTABLISHED  IN  PIGMENTED  and  NONPIGMENTED  PO-^cUf: 

SKIN.  The  LOWEST  INCIDENT  DOSE  reared  TO  PRgDUCE 

A  MINIMAL  lesion  or  0£S I CC  At  j  On  and  scaling  of  the 

SUPERFICIAL  EPIOERMIS  BJTm  ERYTHEMA  in  WHITE  plSS 
UN  SITU)  *AS  MU  JOULE  S  EQUIVALENT  PEP  S«<  CM* 

RITrt  A  Z-MILLISCCONO  PULSE.  A  OOSE  OF  ONLY  2,2 
JOULE'S  EQUIVALENT  PER  SQ.  CM.  «AS  REJUlRfcO  TO 
PRODUCE  A  SIMILAR  lESICN  {N  SHORN  S*IN.  MORE 
SEVERE  E'PECTS  WERE  OsSERVEo  IN  AREAS  RmERE  T*£ 

OPTICAL  ABSORPTION  NAS  GREATEST,  such  as  IN  ThC 
PlGME«TtD  EPIDCMHIS  ANO  MaU  FOLLICLES  *ND 
INtRaDERMALlY  INJECTED  PIGMENT.  THESE  FINDINGS  are 
JN  LONThaST  To  THOSE  FOR  0UrNS  FROM  OTKfR  SOURCES. 

THE  APPARENT  SEQUENCE  Of  EVENT*  OCCURRING  IN  a 
SEVERE  lASEr  LESION  IS  TH£  FOLLOWING;  <  1  ) 

absorption  of  the  radiant  energy  and  conversion  tq 

MEAT,  *  I TH  LITTlC  CONDUCTION  To  ADJACENT  TISSUE! 

<Z>  THERMAL  OCNATuRaTiOn  OF  TISSUE  PROTclNS,  *S 
EVIDENCED  BY  A  LOSS  OF  ENZYm£  ACTIVITY  ANO  ALTCRATJUn 
IN  CONNECTIVE  TISSUE  STAlNlNGl  1 3 )  EaPloSJVE 
VAPORIZATION  OF  TISSUE  »ATEr!  AND  ( H )  HEATING  Or 
TISSUE,  *l?H  PRODUCT  ION  OF  GAS,  CARbOn I Z  A  T I  ON  , 
incandescence,  AND  COMBUSTION.  *  RAPID.  CONVENIENT 
TECHNIQUE  IS  DESCRIBED  RM£RCB Y  1  ^E  AREA  OF  EN?YMC 
INACTiVATfON  FROM  THERMAL  OENATURATIOM  jS  CLEAVE* 

oElinuateo  in  fmesh  gross  Tissue,  iautho*)  <ui 


27 

Unclass i r  ico 


/mu 


UNCLASSIFIED 


doc  Report  bibliography  search  control  no,  /mu 
AO-658  *67  6/S  6/10  20/5 

army  m£C*cal  research  lab  fort  knqx  ky 

SURFACE  TEPP£SaTJR£  AS  A  PARAMETER  IN  ESTIMATE 

laser  injury  thresholds*  (U) 

DESCRIPTIVE  NOTE!  INTERIM  REpT., 

dllN  a 7  32P  PEACOCK, GeORGE  R.  ! 

REPT.  NO,  USAMRL-733 
PROJ:  OA-3AOi/|50lB7IK 

TASK!  0 1 

unclassified  report 
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INFRARED  RADI  ATIUN,  • 'iHERMAL  RADJATJON,  SURFACE 
TEMpERATUPE5  CU) 

»,  SIMPLE  MODEL  BASED  QN  ELEVATION  OF  THE  SURFACE 

temperature  in  biological  tissue  was  formulated  in  an 
attempt  to  aid  in  estimating  laser  injury  thresholds, 
the  model  shows  reasonable  agreement  in  the  Ranges 
where  experimental  data  are  available,  this  Fact 
lenos  confidence  to  predictions  of  injury  thresholds 
for  other  laser  Wavelengths  and  puls£  length, 

PREDICTIONS  ARE  made  t  N  PARTICULAR  FQ»  EY£  INJURY 
IN  TmC  VISIBLE  *N0  NEAR  INFraREO,  FOR  TISSUE  BURNS  In 
THE  MID-  AND  FAR-INFRARED,  (AUTHOR)  IU! 
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DESCRIPTORS!  (•THIRST  »  TEST  METHODS  )  i  WATER , 

CONSUMPTION,  TASTE  •  BEHAVIOR.  MOTIVATION. 

MEASUREMENT,  lasers,  WOUNDS  ♦  injuries, 

EDEMA  (UJ 

CONCEIVABLY,  THE  EDEMA  PRODUCED  BY  LASER 
IRRADIATION  MAY  PRODUCE  A  STATE  OF  THIRST.  BUT  THERE 
IS  NO  REASONABLE  WAY  TO  TEST  FOR  THIS  IN  ANIMaLS, 

USUALLY  thirst  is  detected  by  an  increase  in  the 
amount  of  water  Rewarded  work  an  animal  will  do.  but 
the  laser  irradiation  also  seems  to  interfere  with 
EFFECTIVE  PERFORMANCE  So  AS  TO  drown  OUT  ANY  PRESUMED 
INCREASED  MOTIVATION  FOR  WATER.  THUS,  an  ATTEMPT 
WAa  MADE  TO  DISCOVER  THIRST  COULO  BE  DETECTED  BY 

some  other  method,  rats  were  allowed  to  drink 
water  of  one  flavor  while  thirsty  and  a  second  flavor 

WHILE  SaTUTEO  FOR  r.ATER.  Th£Y  THEN  WERE  GIVEN  A 
CHOICE  BETWEEN  these  TWO  FLAVORS,  during  the 
choice  test,  there  was  an  Increment  in  the  prfFErence 

FUR  THE  FLAVOR  OF  the  W*T£R  WHICH  WAS  CONSUMED  WHILE 
the  rats  WERE  THIRSTY,  IT  NOW  IS  POSSIBLE  TO 
EVALUATE  WHETHER  a  STATE  OF  THIRST  is  created  by 
LASER  INJURY,  (U) 
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availability;  publishes  in  American  journal  or 
OPHTHALMOLOGY  V4H  N2  P)Q9-22  AUG  1947. 

DESCRIPTORS!  {•LASERS,  *R AD l AT ! ON  INJURIES), 

(•EyE.  RaDUTION  INJURIES),  rabbits, 
hIStol°gical  techniques,  ophthalmology,  carbon 
DIQXIqE,  burns  u 

The  VARIOUS  OCULAR  CHANGES  that  occur  In 
EXPERIMENTAL  PIGMENTEO  RABBIT  EYES  SUBJECTEO  TO  LASER 
IRRADIATION  AT  lO.W  MICRONS  WERE  EVALUATED 
CLINICALLY,  grossly  and  HISTOPATHOLOGICALLY. 
corneal  thickening  and  central  crater  formation 
occurred  that,  at  high-power  levels,  penetrated  into 
the  anterior  chamber,  along  with  ejection  of  an 

AQUEOUS  stream.  THICKENED  CORNEA  CONSISTED  OF  BqTH 
•FuSeD*  and  nonfused  lamellae,  soms  OF  the  LESIONS 
that  Oiu  NOT  PENETRATE  INTO  THE  EYE  WERE  ACCOMPANIED 

by  a  depression  of  the  anterior  lens  surface, 

APPARENTLY  A  RESULT  OF  HEAT  TRANSMISSION.  DEEPER 
INTRAOCULAR  changes  did  not  occur  IN  the 
NOnPeNETRATEO  eye  WITHIN  THE  LIMITED  TIME  INTERVAL 
BETWEEN  IRRADIATION  ano  these  PRELIMINARY 
OBSERVATIONS,  A  FORM  OF  CqRNEAL  THICKENING  HERE 
TERMED  *  FUSION*  Op  cORNEAL  LAMELLAE  THAT  OCCURRED  aT 
THE  PERIPHERY  OF  THE  C°RNEAL  LESION  LOST  AFFINITY  FOR 
ALCIAN  BLUE.  MASSON.  AND  VAN  GlESON  STAINS* 

ELECTRON  MICROSCOPY  OF  THIS  REGION  KEVEaLED 
SCATTERED  AMORPHOUS  FOCI  ALONG  THE  COLLAGEN  FjBNlLS 
IN  THE  STROMAL  LAMELLAE.  A  CLEAR  PLASTIC  FACE 

shiel0  0.040  inches  t,:ick  Was  found  to  be  an 
effective  pngtect i on  to  the  eye  unolk  the  limited 
conditions  of  these  experiments,  this  shield  may 
also  serve  as  an  indicator  of  accidental  exposure. 
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the  S*In  of  WHITE  PISS  WAS  EXPOSED  To  32  LASfR 
RADlATION  with  varying  COMBINATIONS  Or  power  density 
and  EXPOSURE  TIME.  THE  DOSE-RSSPONSE  RELATIONSHIP 
FOR  THRESHOLD  burns  HAS  BEEN  DETERMINED  FOR  POWER 
DENSITIES  WITHIN  THE  RANGE  OF  1  TO  8  WATTS/SQ  CM  anU 
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POWER  DENSITY  IWATTS/SQ  CMl  AND  T  •  MEDIAN 
EFFECTIVE  EXPOSURE  TIME  <  SEC  > •  LIMITED  DATA 
sugse^t  that  Beto*  i«s  watts/s^  ch  this  relationship 
changes,  the  data  provide  Information  for 
ESTABLISHING  safety  STANDARDS  FOR  C02  LASER 
RADIATION*  (AUTHOR! 
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THE  human  body,  particularly  The  eye,  it  includes 
calculations  of  the  results  to  be  expected  for  some 
common  commercial  gas  lasers,  emphasis  is  placed 

UPON  L0ft  PoneR  LASERS  *HlCH  ARE  THE  MOST  FREQUENTLY 
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A  STUDY  WAS  MADE  OF  THE  EFFECTS  OF  LASER  RADIaTIOn 
ON  ThE  structure  AND  function  OF  THE  PRIMATE  RETIn*. 

THE  PROGRAM  ENCOMPASSES  THE  OCULAR  EFFECTS  OF 
PULSED  and  CW  LASER  RADIATION  THROUGH:  (1) 

ANATOMICAL  STUDIES  OF  L AS£R-E APOSED  ANO  NON-ExPOSED 
TISSUE  aT  THE  RESOLUTION  OF  BOTH  LIGHT  AND  ELECTRON 

OPTIC®,  THESE  are  directed  toward  studies  OF  the 
chemical  morphology  of  retinal  structures  Through 
ENZYME  and  other  STAINING  TECHNISUES.  (2) 

ANALYSIS  Of  BIOELECTRIC  POTENTIALS  IN  The  VISUAL 
SYSTEM,  the  ELECTRORETINOGRaM  RECORDED  FROM  The 
INTACT  EVE  is  USED  TO  FOLLO*  LONGMTtRM  EFFECTS  OF 
LASER  RADIATION.  THfc  LERG  (LOCALIZED 

electRoreTjnogRpM)  rill  be  used  to  study  localIzeo 
efpecTs  of  laser  raoiaTjqn.  single  unit  recording 
FROM  The  FOURTH-ORDER  NEURONS  (LGN)  OF  the  VISUAL 
system  rill  be  used  to  stuoy  photochemical  effects  or 
laser  radiation,  uj  laser-induced  changes  in 
RETINAL  METABOLISM  ARE  being  investigated  THROUGH 
AUTORADIOGRAPHIC  studies  of  cu  LABELED  VITAMIN 
A.  ( H )  LASER  EXPOSURES  OF  The  MACULA  OF 

RHESUS  and  mangabey  monkeys  are  made  in  conjunction 
WITH  Erg  STUDIES,  these  animals  are  trained  to 
PERFORM  in  testing  APPARATUS  Ano  ARE  TESTED  FoR 
VISUAL  uEFECTS.  (AUTHOR)  IU> 
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<*AVeEEnGTh  6 9N3  ANGSTROMS)  IS  ABSORBED  8Y  THE 
pigment  epithelium,  where  The  greatest  damage 
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a  total  oose  of  iao  joules  oelivereo  during  i.b  ms 
at  a  density  of  2a  j/s®  cm  on  the  midline  of  the 
ABOOmEn  OlSRUPTtO  PERFORMANCE  IN  THE  PRESENCE  OF  TmE 
regarded  stimulus,  but  010  not  appear  to  disorganize 
the  animals:  that  is.  t»E  DISCRIMINATION  BETiCEN  THE 
REWARDED  STIMULUS  AND  ThE  NonReRARDEO  STIMULI 

REMAINED  intact,  the  effect  disappeared  ON  The 
third  day  after  irradiation,  lower  doses  appeared 

TO  BE  INEFFECTIVE.  ALTHOUGH  DIFFERENCES  IN  INDIVIDUAL 
SUSCEPTIBILITY  to  IRRADIATION  PRECLUDE  A  OEFINITC 
FINDING  at  this  POINT,  A  SIMILAR  OOS£  OF  200 
JOULES  to  the  HEAO  APPEARED  to  be  THE  THRESHOLD  for 
PERFORMANCE  DECREMENT.  THERE  Was  SOME  EVIDENCE 
THaT  He aO  injury  COULD  PROOUCE  a  longer  lasting 
PERFORMANCE  DECREMENT  And  COULd  OlSDHGANlZE  BEHAVIOR 

in  a  manner  not  Obtainable  with  irraoiation  or  the 

ABOOmEn.  ( AUTHOR )  (U) 
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PRELIMINARY  RESULTS  of  EXPERIMENTAL  investigations 
OF  M I N i haLLY  SIZED  RETINAL  LESIONS  CAUSEO  BY 
NEODYMIon  LASERS  ARE  P«ESeNTEO.  THE  £*PER 1 MENtAl 
ANIMALS  »ERE  RHESUS  MONKEYS,  OATA  FOR  BOTH  LONfi- 
PUlSE  NeOOYhiUM  AND  Q-S*1TCmED  NEOOThlUM  LASERS  ARE 

incluOEo.  results  of  experimental  investigation 

FOR  THRESHOLD  DAMAGE  9*  A  C*  C02  LASER  TO  NAB&lT 

CORNEAS  are  ALSO  presented,  data  for  tro  EXPOSURE 

TIMES  ARE  INCLUwEO,  IN  ADDITION,  THEORETICAL 
CALCULATIONS  BASED  ON  A  Qn£-D I  MENS  I ONAL  H£AT-fLO« 

MODEL  ARE  REPORTED,  ANO  COMPARISON  IS  MaDE  PITH  The 
EAPERlHtNTAL  REiULTS*  UUTMQRJ  <01 
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A  MOQEl  IS  PROPOSEO  FOR  THE  PREDICTION  OF  MET ! NAL 
0AMA6E  aS  A  RESULT  OF  LASER  RADIATION  STRIKING  THE 
EYE.  The  DIFFERENTIAL  EQUATION  F'R  heat 
COnDuCTiVITT  IS  REPLACED  ST  A  NUMERICAL  DIFFERENCE 
EQUATION  ano  a  fortran  COMPUTER  prosrak  is 
PRESENTeO  NH1CH  «ILL  SOLVE  THE  EQUATION  FOR  GIVEN 

input*  a  sample  c*se  is  Shorn  ano  pRogra*  listings 
are  GIVEN.  IAUThJR) 
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SINCE  LASER  RADU71QN  CONSISTS  OF  ESSENTIALLY 

parallel  Rays,  the  *avElengths  to  rhich  the  ocular 
media  is  Relatively  transparent  are  focused  oy  ihe 

eye  aT  q a  near  the  FUnDUS,  GREATLY  CONCENTRATING  T hfc 
ENERGY  l N  THE  PROCESS.  BECAUSE  RETINAL  DAMAGE  CAN 
RESULT,  the  DIFFERENTIAL  EFFECTS  IN  TCRmS  of 
WAVELENGTH  and  POWER  LEVELS  is  of  CONSIDERABLE 
IMPORTANCE,  IN  THIS  STUDY  DAMAGE  73  THE  RABBIT 
RETINA  WAS  INDUCED  BY  IRRaDuTJQN  WITH  nEQDYMiUm, 

RUbT,  And  FREQUENCY-DOUBLED  NEODYMIUM  LASERS,  THE 
NEODYMIUM  LASER  UAVELENGTH  10,600  ANGSTROMS! 

produced  the  smallest  lesions  and  least  damage* 
the  rUby  ( 6 V B 3  A)  AND  F RE qUe NC Y -D OUBlED 
NEOOYMIuM  '(  S  3  0  Q  A)  LASERS  CaUSEO  LESjqns  SIMILAR 

IN  Sj2E  and  seven  day  post-irradiation  HlSTD- 
PATHOLOGY,  EXCEPT  for  InTeR-LAY£R  ADHESION 
DIFFERENCES,  (AUTHOR)  (U) 
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DEPILATED  SAIN  OF  RhITE  PIGS  R AS  EXPOSED  TO 
DIFFERENT  EXPOSURE  TImE-IRRaDIANCE  COMBINATIONS  using 
C02  L*S£R  RADIATION  U0*6  MjCRQNS).  THE 
LESIONS  PRODUCEU  RANGED  FROM  A  MILD  ERYTHEMA  TO 
partial  tissue  coagulation.  THE  PROBABILITY  OF 
PRODUCING  a  PARTICULAR  GRADE  of  lesion  *as  then 
established  for  power  densities  within  the  range  of 

0.6?«l3»6  AA7TS/SQ.  CM  AND  EXPOSURE  TIMES  OF  0.2  To 
AO  S~C,  DATA  OBTAINED  are  ADEQUATE  TO  ESTABLISH 
laser  safety  standards*  a  relatively  simple  model 

IS  DISCUSSED  THAT  DESCRIES  THE  EXPOSURE  PARAMETERS 

to  produce  threshold  skin  lessons,  iauthorj  <uj 
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results  of  experimental  investigations  to  deteRminf 
threshold  levels  for  minimally-sized  retinal  lesions 

CAUSED  a Y  NEODYMIUM  LONG-PUlSEO  AND  fl-SwZTCHEO 
LASERS  ARE  PRESENTED.  ?HE  EXPERIMENTAL  ANjMaLS 

were  Rhesus  monkeys,  in  addition,  results  of 
RETINAL  OAMAGE  due  TO  Q-SWITCHEO  RUBY,  nEODYMtUm, 
and  doubled  neodymium  Lasers  at  supkathreshold  energy 
L£vEl5  are  also  Presented,  a  REPORT  ON 
histqPatholqgy  of  retinal  injury  caused  by  e* 

S'  tched  lasers  is  presented,  observations  on 

DjOAQE  uue  TO  BOTH  RUBY  AND  NEODYMIUM  LASERS  aRE 
DISCUSSED,  THE  uESlGN  AND  CONSTRUCTION  OF  A  FUNDUS 
REFLECroMETER  is  described*  and  preliminary 
MEASUREMENTS  OF  FUNDUS  REFLECTANCE  Of  RABBIT,  RHESUS 
MONKEY,  and  human  SUBJECTS  ARE  REPORTED.  RESUlTS 
OF  AN  EaPERIMENTAL  INVESTIGATION  TO  DETERMINE 

threshold  damage  levels  for  a  coz  laser  to  rabbit 

CORNERS  are  GIVtN.  DATA  FOR  THREE  EXPOSURE  TIMES 
ARE  InClUDEd.  IN  ADDITION,  THEORETICAL 
calculations  BASED  ON  A  one-oimensiOnal  HEAT-FLOW 
model  are  reported,  and  COMPARISON  IS  Made  with  The 
EXPERIMENTAL  RESULTS.  FINALLY,  some  results  on 
PERMANENT  CORNEAL  DAMAGE  DUE  Tg  CQ2  LASER  ARE 
REPORTED,  (AUTHOR)  <  u ) 
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DESCRIPTORS!  ^LASERS,  •BURNS}»  (•EYE, 

R iD I  AT  J  nN  INJURIES),  RUBY,  PHOTONS.  PATHOLOGY, 
THReSHOLdS(PHYSIOLOGY) ,  OPHTHALMOLOGY  (U) 

EXCISED  RINGS  OF  IRID1AL  SPHINCTER  MUSCLE  TAKfN 

from  Recently  enucleated  human  eyes  were  monitored 

FOR  THeiR  CONTRACTILE  AND  TgARjNG  RESPONSE  AFTER 
TREATMENT  WITH  VARYING  PHOTQN  DENSITIES  FROM  A  PULStft 

ruby  Laser,  the  Response  was  linear  between  o  to 

26  J/Sq  CM.  BUT  VARIABLE  ABOVE  THAT  ENERGY  DENSlTr 
LEVEL*  A  COMPARISON  OF  THIS  RESPONSE  WITH  THAT  OF 

rings  of  hamster  oorSal  aorta  suggested  that  the 
variability  was  due  to  irioial  tissue  damage,  this 
hypothesis  was  supported  with  observations  that  the 
i r i s  showed  variable  degrees  of  destruction  after  thf 

SECTIONING  of  INTACT  EYES  EXPOSED  to  a  LASER  DOSE 
RANGE  BETWEEN  28  AND  2200  J/SQ  CM.  THESE  METHODS 

SUGGESTED  that  the  threshold  of  RUBY  LASER  ENERGY 
WHICH  WOULD  IMPAIR  THE  FUNCTIONAL  ACTIVITY  OF  THE 
I«lS  #AS  approximately  ten  times  the  DAMAGE  THRESHOLD 
level  FOR  the  human  RETINA,  additional  work  WaS 
CALLED  for  to  evaluate  the  EFFECT  of  IRIDIAL  damage 
on  VISUAL  ACUITY.  (AUTHOR)  (U) 
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DESCRIPTORS*.  i*lasers,  SYMPOSIA),  retina, 
hazard5,  NEOPLASMS,  MEASUREMENT, 

INTERFEROMETERS,  RAN-E  FINDING,  moon,  PLASMA 
PHYSICS,  POSITIONING  DE V  I  C E S ( M ACH I NER Y ) , 

ALIGNMENT,  REFRACTIVE  INDEX,  iELOING,  FRANCE  <U> 

TH£  FIRST  SNTERNATION  CONFERENCE  ON  LASER 
APPLICATIONS  RESULTED  In  the  PRESENTATION  OF  aiORK 
COyERlNG  VERY  WIDE  AND  DIVERSE  SUBJECTS,  INCLUDING 

medical  applications,  some  of  the  highlights 

REVIEWED  in  THIS  REPORT  DEAL  Rjth  MECHANICAL 
ALIGNMENT  INCLUDING  SHOP  PRaCTIVE,  AIR  TO  GROUND 
RANGE  FINDING,  TESTING  OF  MATERIALS,  STUDY  OF  SHOCK 
FRONTS  aND  CORRECTING  TUMOR  SITES  ON  EYE  RETINAS. 

A  PROMISING  APPLICATION  PRESENTED  IS  WELDING  OF 
OXIDISING  METALS  IN  AlR.  (AUTHOR)  (U) 
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descriptors:  (•lasers.  Radiobiology > > 

BEAMS(ELtCTROMAGNETIC) .  NEODYMIUM*  OPERATION, 
instruction  manuals,  hazards,  safety*  human 
ENGINEERING,  physiology,  burns, 
tolerances (physiology) 
identifiers:  «human  factors 

this  guide  *as  developed  as  an  aid  to  PERSONNpL 
USING  neodymium  laser  SYSTEMS*  it  CONTAINS  both  a 
BRIEF  DISCUSSION  OF  THE  CHARACTERISTICS  OF  LASER 
SYSTEMS  in  GENERAL,  and  a  MORE  detailed  revie*  of  the 
NEODYMIUM,  doped  laser  and  ASSOCIATED  HAZARDS. 
specific  Recommendations  are  made  in  regard  to  the 
safe  operation  of  the  neodymium  laser  during  g«ouhd 

AND  AlRdORNE  OPERATIONS,  { AUTHOR )  1U) 
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DESCRIPTORS!  (*BURnS,  RETlNAj.  (•LASERS, 

BURNS),  EYE  PIGMENTS,  MATHEMATICAL  MODELS, 

EXPOSURE,  THERMAL  STABILITY,  OPTICAL  PROpErTIESi 

granules.  Thermal  conduCti vIt*  , 

MEMbRAnES{BIOLOGY)  .  cell  structure. 

THREShOldSIPhYSIOLOGY ) ,  ELECTRIC  FIELDS, 
blackbOdv  radiation 
identifiers:  melanin 

the  MODEL  of  the  retina  EMPLOYING  the  THERMAL 
ABSORPTION  of  a  slab  of  the  pigment  epithelium  layer 
(ASSUMED  To  BE  HOMOGENEOUS)  AS  PROPOSED  BY  VOS 
HAS  B^EN  EXAMINED  IN  DETAIL  FOR  BOTH  LONG  EXPOSURE 
TIMES  (FOR  WHICH  IT  WAS  DESIGNED)  ANp  SHORT 

gxposuRt  times,  this  model  is  sufficient  to 

EXPLAIN  THE  OAMaGE  FRO«  LONG  EXPOSURES  BUT  NOT  SHORT 
EXPOSURES*  WE  HAVE  EXAMINED  THg  PHYSICAL 
CHARACTERISTICS  OF  THE  PIGMENT  EPITHELIUM, 

particularly  with  respect  To  the  thermal  stability 

AND  OPTICAL  PROPERTIES  OF  THE  MELANIN  GRANULES*  A 
NEW  MODEL  IS  PROPOSED  WHICH  j5  JASEO  ON  ABSORPTION  Or 
THE  INCIDENT  ENtRGY  BY  THE  ONE  MICRON  DIAMETER 

pigment  granules  and  thermal  conduction  from  them  to 
NEaRbY  ESSENTIAL  retinal  structures  such  as  the 
pigment  cell  MEMBRANE  and  The  receptor  cell  MYELOID 
body  Ano  OUTER  SEGMENT*  ThE  NEW  MOOtL  EXPLAINS 
BOTH  LONG  AND  SHORT  PULSE  EFFECTS.  SUCH  NONLInEaR 

effects  as  ionization  from  intense  electric  field 

gradients,  HARMONIC  GENERATION,  BRlLLOUIN 
SCATTERING,  SHOCK  WAVES,  aNo  RERaDIATiON  by  black 
body  tMjSSlON  ARE  SHOWN  TO  MAKE  NEGLIGIBLE 
CONTRIBUTION  TO  The  initial  tissue  damage  WHERE  Thf 
LESION  is  MINIMAL.  SHORTER  EVEN!  TIMES  (10  TO 
THE  MlNuS  IZTH  POWER  SECONDS)  WHICH  ARE  POSSIBLE 
FROM  Mode  LOCKED  LASER  OPERATION  may  reqj.re  other 
mechanisms  than  postulated  by  this  Theory, 

(AUTHOR)  4'Jl 
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OCULAR  HAZARDS  UF  TRAnSSCLERAL  LASER  radiation.  I. 
speltRau  reflection  and  transmission  of  the  scueRa 

CHOROID  AND  RETINA,  <1 
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RICHARD  S*  J 
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UNCLASSIFIED  REPORT 

AVAILABILITY  5  PuB.  IN  AMERICAN  UNL.  OF 
OPH i HALMOLOGY  ,  V 66  Ni  p2i-3l  UUL  60. 

DF'SCRIPTL[SJ  <»LAS£RS.  HAZARDS),  (  *R£T  I  N  A  . 

BURNS).  DOSAGE,  CORNEA,  REFLECT  1 Ow ,  LIGHT 

transmission,  spectrophotometers,  measurement, 

HUMANS*  RABBITS,  ABSORPTIONIBIOlOGICAL)  , 

tables  <! 

THE  WIDESPREAD  USE  OF  HIGH  INTENSITY  LASER  DEVICES 
suggests  the  possibility  of  OCULAR  INJURY  from  a 
laser  beam  transmitted  through  the  sclera,  using 
human  autopsy  eyes  and  pigmented  rabbit  eyes,  the 
spectral  reflection  and  transmission  characteristics 

OF  THE  SCLERA,  CHOROIDi  AND  RETINA  »ERE  MEASURED  BY 
MEANS  OF  a  SPECTROPHOTOMETER*  VALUES  OBTAINED  OVER 

the  spectral  range  from  sqo  to  2,600  millimic^ns 

SHOWEO  LITTLE  VARIATION  AMONG  DIFFERENT  SPEC.mENS, 
MEASUREMENTS  MAOE  IN  HOMAN  AND  RABBIT  eyes  Y: t.'E 
QUALITATIVELY  and  QUANTITATIVELY  SIMILAR.  The 
RESULTS  OBTAINEU  AT  6?H,3  AND  1.060  MILLIMICRONS  6£RF 
CONFIRMED  BY  A  SECONO  t  •  HOD ,  USING  RUBY  AND 

neodymium  lasers  as  the  radiation  source. 

(AUTHOR)  i 
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availability:  pus.  in  American  jnl.  of 
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DESCRIPTORS!  (*CORNEAi  BURNS),  LASERS,  CaRBON 
dioxide.  TOLERANCES(PHYSIOLOGY)  , 

ThHeSh°LuS<PHYSIOLOGY)  I  MORPhOLOGYiB  LO(*Y). 

RABBITS,  EXpoSURfc,  MICROSCOPY,  VISUAL 
INSPECTION.  HISTOLOGICAL  TECHNIQUES, 

CELLS(BIOLOGY)  ,  pathology  ,! 

RABBIT  EYES  in  VIVO  WERE  EXPOSED  TO  OESCENOiNf,- 
POwER  LEVELS  OF  CONTINUOUS  CO 2  LASER  IRRADIATION  To 

determine  a  threshold  for  injury,  irradiation  at  * 

POWER  DENSITY  OF  0.1  W/SQ  CH  FOR  30  MINUTES  WaS  FOUND 
TO  BE  NON* I N JUR I OUS  TO  THE  RABBIT  EYE  BY  CLINICAL  AND 
histopathologic  examinations.  MILD  SUPRaTHREShOLD 
INJURIES  WERE  EXAMINED  TO  EVALUATE  CHANGES  THaT  MIGHT 
OCCUR  IN  The  most  SUPERFICIAL  CORNEAL  LAYERS  aND  to 
SERVE  AS  A  GU 1 DbL I NE  FOR  iHpRQVEO  H I  STOP ATHOUOft l C 
EVALUATION  OF  THE  THREsHOlD  AND  N£ aR-THRESHQLD 
INJURIES.  A  VARIETY  OF  MORPHOLOGIC  CHANGES  IN  THE 
CORNEAL  EPlTHELlUH  tPlTHELlAL  BASEMENT  mEhBRAnE,  ANU 

superficial  STROM*  IN  suprathresholo  AND  near- 
threshold  lesions  are  described  and  discussed. 
(AUTHOR)  1 
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DESCRIPTORS!  <«LAS£RS,  BURNS), 

( •elEctRoREtinography .  power  SPECTRA).  VISION, 
FLASHBLInDNESS,  TRANSFER  FUNCTIONS.  RETINA, 

VITaMiN  a.  OEFICIENCT  DISEASES.  FRE8UENCY. 

light,  intensity,  monkets  iui 

A  PURER  SPECTRAL  ANALYSIS  t as  PERFORMED  on  aveRageo 
RESPONSES  FOR  A  NUMBER  of  iAVELENGTHS  AND  INTENSITIES 
OF  SPECTRAL  LIGHT*  AN  AVERAGING  COMPUTER  WAS  USED 
TO  AVERAGE  AT  LEAST  SO  CONSECUTIVE  RESPONSES  *T  E*Cn 
WAVELENGTH  and  INTENSITY.  The  STUDIES  INDICATE 

that  tH£  erg  has  more  Than  one  generator  and  there 

15  NO  EVIDENCE  OF  A  SINGLE  MECHANISM  *JTH  A  SI«PlE 

linear  phase  shift,  energy  is  distributed  in  sever*l 
FREQUENCY  BANDS  ANO  EACh  band  HAS  A  THRESmOLO.  The 
POWER  SPECTRUM  CONTAINS  DIFFERENT  FREQUENCY  B*NOS  aS 
A  FUNCTION  OF  WAVELENGTH,  AND  ANATOMICAL  SUBSTRATES 
HAVE  A  ifRtauENCY  FINGERPRINT,  AND  THE  £ » «  May  BE 
USEFUL  s  A  DIAGNOSTIC  TOOL  TO  ASSESS  ThE  STatE  OF 
THE  retina.  the  erg  Of  the  HANgaBEY  Was  FOUNo  To 
BE  ALt£HEO  by  A  SINGLE  LASER  PUlSE  Of  LOW  ENERGY 
0 L N S ! T Y  (0,2  J/SG  CM»  WhICH  IRRADIATED  A  LARGE 
RETINAL  ARE*.  ERG'S  RECORDED  S l A  OR  MoRE  PAYS 

post-exposure  shone d  a  oepRess I  ON  OR  ABSENCE  OP  The 

TMJRD  OSCILLATORY  POTENTIAL,  THE  IMPLICIT  TIME  OF 
THE  B-WAVE  r AS  SIGNIFICANTLY  SHORTER  (P<0.00») 
POST-EXPOSURE.  REPLICATION  of  The  STUDY  with 
TESTING  aT  6-10  OATS  AND  Six  MONTHS  POST-EXPOSURE 

revealed  statistically  significant  post-exposuRe 
erg  changes  persisting  up  To  Six  months. 

(Author,  iU) 
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aDRNS,  VISION.  FLASHHLINONESS,  COLOR  V  I s I  ON  , 

aDAPTATION(PMYsIOlOGY)  ,  light,  intensity, 

primates  c  u  ) 

The  effects  OF  INTENSE  SPECTRAL  light  ON  SPECTRAL 
Sensitivity  *eae  investigated.  «*oTh  continuous 
adaptation  and  pulseo  adaptation  *ere  used,  it  **s 
FOUNO  that  SPECTRAL  ADAPTATION  IN  DISCRETE  SPECTRAL 

band  *as  reduced  by  intense  blue,  green,  and  red 

ADAPTATION,  a  hooel  of  THE  HRfHATE  spectral 
SENSITIVITY  * aS  DEVELOPED  ahIcH  CAN  6E  used  TO 
PRtDlCT  THE  EFFECTS  OF  tASER  ANU  OTHER  SPECTRAL 
Sources  on  retinal  sensitivity,  iauthori  <uj 
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DESCRIPTORS;  ("LASERS.  "RADIATION  HAZARDS). 
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COr.i<CA ,  RCFLECTiON.  SCATTERING,  INTENSITY, 

«W»Y,  PATHOLOGY,  MATHEMATICAL  PREDICTION, 

PROTECTION.  MILITARY  TRAINING* 

THRESHOLDS f PM*s I OLOGY J i  HUMAN  engineering, 

OAhrgC  ASSESSMENT  { U ) 

IDENTIFIERS!  IRRADUNCEt  •G-Si|rCH£0  LASERS, 
STlj.ES-CRAtFORO  EFFECT,  MVElEnGTH  (U) 

*  GENERAL  ANALYSIS  IS  FgRNISM£D  QF  THE 

physiological  optics  of  directly  transmitted, 
reflected,  and  scattered  Laser  r/Oiat;on. 
parameters  determining  the  retinal  irradjakce  for 

CONTINUOUS  LASERS  I  OR  RADIANT  EAPOSURC  FOR  PUuSED 
SOURCES)  ARE  TREATED  IN  DE  T  A { u  *  PARTICULAR 
attention  is  oirccted  to  optimization  OF  LASER 

SYSTEMS  RHERC  VISUAL  OBSERVATION  IS  REQUIRED,  OR  CAN 
OCCUR  INADVERTENTLY.  a*0NG  FACTORS  CONSIDERED  ARC 

the  influence  of  auMlJaRi  optics,  Environmental 
UlUmINAYION.  AND  The  STlLES-cRARFORO  effect, 
i author  j  <uj 
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DESCRIPTORS!  <»LASERSi  *BURNS),  SKIN. 
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TlSsUtS(BlOLOGY) .  BIOPSY,  VISUAL  INSPECTION, 

INTENSITY,  HISTOLOGY,  DENSITY,  PaTMOLOGT  (U) 

the  skin  of  white  pigs  exposed  to  C02  laser 
raoiation  was  biopsied  and  examined  for  HISTOLOGIC 
evidence  of  damage,  as  tmi  burns  increased  in 

SEVERITY  MACROSCOPICAlLY  .  THERE  WAS  A  COMMENSURATE 
INCREASE  IN  MICROSCOPIC  EVIDENCE  OF  TISSUE  DA^GE. 
LIMITED  OATA  SUGGESTS  THAT  EVEN  THOUGH  BURNS 
PRESENT  SIMILAR  SURFACE  APPEARANCES*  THOSE  PRODUCED 
BY  HIGH  INTENSITY  CO?  LASER  POWER  DENSITIES  MIGHT 
H»vE  MORE  ACTUAL  TISSUE  DAMAGE  THAN  THOSE  PRODUCED  BY 
A  LOWER  POWER  DENBITY,  INSUFFICIENT  DATA  WAS 
AVAILABLE  to  DETERMlNf  IF  THE  O.fFERENCES  WERe 
SIGNIFICANT.  (AUTHOR)  < U  • 
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descriptors,  (•coherent  radiation,  hazards). 

(•eye.  DAMAGE  ASSESSMENT),  LASERS.  VISION. 

.iOUNOS  ♦  INJURIES,  PROTECTION,  SAFETY,  MEDICAL 

research,  Thresholds (PhYs i ology ) , 

TOLERANCES(PHYSIOLOGY) ,  OPTICAL  PROPERTIES, 

SPECTRA ( INPRAREO )  (U) 

identifiers:  wavelength,  lesions  <uj 

eye  injury  is  a  recognized  hazard  OF  LASER 
Radiation,  this  report  includes  a  basic  discussion 
op  those  laser  output  parameters  that  are  important 

IN  UNDERSTANDING  LASERS  AND  HOP  THEY  a RE  RELATED  TO 
LASER  EYE  INJURY.  THE  ThREE  MOST  SIGNIFICANT 
PROPERTIES  OP  LASER  BeAmS  IN  THIS  RES»£cT  ARE 
WAVELENGTH,  time  CHARACTERISTICS  and  beam  GEOMETRY. 

The  first  T*0  DETERMINE  the  Site  most  SUSCEPTIBLE 
To  INJURY  ANu  its  SENSITIVITY  Tu  LASER  t*POSURE  DOSE. 

The  thiro,  beam  geometry,  essentially  governs  the 

DISTANCE  AT  WHICH  A  GIVEN  LASER  IS  CAPABLE  CF 
PRODUCING  A  HAZARDOUS  EXPOSURE  CONDITION.  A  BrjEF 
DESCRIPTION  OF  EXPERIMENTAL  INJURY  FINDINGS  AND  SOME 
THRESHOLD  EXPOSURE  OOsES,  as  REPORTED  In  the 
LITERATURE,  are  summarized.  LASER  SArfTY 
CONSIDERATIONS  are  DISCUSSED.  (AUTHOR)  <U) 
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superficial  calcification  was  produced  in  the 
normal  rabbit  cornea  BT  MJlQ  IRRADIATION  WITH  a 
carbon  dioxide  laser.  The  calcification  was 
ENTIRELY  EXTRACELLULAR  and  CLOSElT  resembled  that 
OBSES-.'EO  in  human  ba«o  keratopathy,  ,yhich  *as 
CHARACTERIZED  AS  HYDROXYAPATITE  BY  X-RAY  DIFFRACTION* 
The  ELECTRON-MICROSCOPIC  APPEARANCE  OF  calcific 
SPHERULES  AND  CONGLOMERATES  IN  EARLY  CORNEAL 
CALCIFICATION  IS  PRESeNTEO,  the  CALCIFIC  SPHERULES 
arise  at  the  basal  plasma  membrane  surface  of  the 
epithelial  cells  in  close  relation  to  Their  Basement 
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bursts  OF  RUBY  LASER  ENERGY  FROM  23  *0  135  JOULES/ 

SQ  CM  WERE  DIRECTED  AT  THE  EXPOSED  LIVERS  OF 
ANESTHETIZED  MICE.  IMMEDIATELY.  LIGHT  GRAY  LESIONS 

appeared  that  extended  hemisphEnically  into  the 

PARENCHYMA,  *T  HIGH  ENERGIES,  THERE  WAS  CAVITATION 
And  EXTRUSION  OF  TISSUE,  PORTIONS  OF  THE  LESIONS 
WERE  FIXED,  EMBEODED  IN  PARAFFIN  OR  EPOXY  RESIn,  ANO 

examined  microscopically*  cells  were  distorted, 

INTERCELLULAR  SPACES  WIDENED.  AND  STAiNjNG  PRQPtRTIeS 
ALTERED*  NUCLEOPLASmIC  CONSTITUENTS  BECAME 
AGGREGATED,  and  CYTOPLASMIC  COMPONENTS  WERE  often 
markedly  disarranged,  within  the  perspective  of 
The  literature  on  photic,  thermal,  and  laser  injury, 

IT  IS  concluoed  THAT  „  REASONABLE  CONCEPT  of  THE 
PATHOGENESIS  of  LASER-INDUCED  NECROSIS  IS  One  of 
HEAT-MEDI ATEO  OENATURaTiON  and  COAGULATION  of  cell 
PROTEP'S,  AND  VAPORIZATION  OF  TjSSUt  WATER.  CREATING 
MULTIPLE  INTERCELLULAR  and  INTRACELLULAR  SPACES* 
(AUTHOR)  ( U  ) 
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the  pathological  effects  upon  the  ete  of  exposure 

to  INFRAREO  LASER  RADIATION,  EMITTED  gV  A  C02 
LASER,  NAS  STUDIED.  A  TOTAL  OF  1*2  RABBIT  EYES  NAS 

irradiated  at  varying  dose  levels  and  each  was 
Observed  for  a  period  of  tno  months,  within  the 
limits  of  the  power  outputs  and  exposure  times 
considered,  clinically  detectable  OCULAR  DAMAGE  NAS 
LIMITED  TO  THE  CORNEA.  FIVE  CLINICAL  LEVELS  Op 

corneal  injupv  were  defined  and  the  qosase  of  co2 

l a*er  RADIATION  CAPABLE  OF  PRODUCING  EACH  level  of 
Injury  was  determined,  (author)  (U> 
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CHROMOSOMESi  'SEASES,  PLASMODIUM,  PATHOLOGY, 
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RUBY  LASER  IRRADIATION  CAUSES  NONPIGMENTED  CELLS  TO 
BEPOSIT  AN  AGENT  INTO  THE  SURROUNDING  CULTURE  MEDIUM 
WHICH  CAN  PROMOTE  RBC  AGGLUTINATION,  BLOOD 
CLOTTING,  WBC  CMEMOT  US  AND  STIMULATION  OF  CilL 
GROWTH.  SLUE  AMO  SRE-N  LASE*  YECFNStHs  •R"Oi*cC 
MITOCHONDRIAL  SWELLING  IN  BEATING  RAT  HEART  CELLS. 

MORPHOLOGICAL  changes  suggest  that  a  toxic 
BU8STANCE  IS  LOST  FROM  THESE  STRUCTURES,  WHICH 
RESULTS  IN  NUCLEAR  PYcNOSlS  AND  DEATH  OF  THE  CELL, 

A  VARIETY  OF  DRUGS  WERE  OBSERVED  TO  PHOTOSENSITIZE 

individual  mitochondria  to  an  argon  laser  hicrobeam, 
these  included  various  forms  of  tetracycline. 

DNP,  AMYTAL,  AND  N*P.  (AUTHOR)  (U) 
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HEATING  (U) 

IDENTIFIERS:  -CATARACTS,  laser  INJURIES  (U) 

irradiated  ANIMALS  were  followed  CLINICALLY  by 
EXAMINATION  with  The  SLiT-LAKP  BIOMICROSCOPE  and 
indirect  ophthalmoscope,  laser-induced  cataracts 
•ere  extracted  using  a  CRYOPROBE  and  ELECTROPHORETIC 
analysis  performed  on  the  lens  proteins,  the 
clinical  course  ano  characteristics  of  laser-induced 
lens  opacities  ANO  of  The  ACCOMPANYING  OPHTHALMIC 
sequelae  are  described*  AN  ALTERATION  in  the 
electrophoretic  mobility  of  the  lens  proteins  of 
laser-induced  cataracts  is  presented.  uutho*j  iuj 
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The  APPLICATION  OF  THE  PROBABILITY  OF  DAMAGE 
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FRONTS  IS  DISCUSSED.  THE  FIRST  APPROACH  TREATS  THt 
beam  PROFILE  AS  A  SERIES  Of  quasi -homogeneous  ENERGY 
density  regions,  the  second  approach  CONSISTS  OF  a 
GENERALIZED  ANALYSIS  APPLlEu  TO  BEAMS  FOR  WHICH  AN 
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safety,  EYE.  light.  intensity, 

THRESHOLDS ( PM YS ! CLOG Y )  ,  SENSITIVITY, 

EYEGLASSES.  DENSITY,  PROTECTION,  TABLES  (U) 

RECENT  DEVELOPMENTS  IN  LASER  TECHNOLOGY  HAVE 
PRODUCEO  GREATER  ENERGY  AND  POWER  OUTPUTS  IN  an  EVER- 

Increasing  variety  of  lasers  of  differing 

WAVELENGTHS.  A  VARIETY  OF  HAZARDS  EXIST  TO 
INDIVIDUALS  RORKING  AT  OR  IN  THE  VICINITY  OF  LASER 
OPERATIONS.  A  program  of  hazard  evaluation  and 
COnTROc  HAS  BEEN  CONDUCTED  b*  THE  AUTHOR*  IN  A 
VARIETY  OF  LASER  INSTALLATIONS.  THE  PRINCIPAL 

HAZARDS  of  laser  RAOUTiON  TO  The  eye  due  TO  both 
direct  and  REFLECTED  viewing  are  DISCUSSED. 

CRITERIA  ARE  GIVEN  FOR  DETERMINING  Th£  HAZARDS  OF  a 
GIVE')  LASER  BY  EVALUATING  THE  EFFECTS  OF  THE  LASER 
OUTPUT  CHARACTERISTICS  (POWER  OR  ENERGY  OUTPUT, 
WAVELENGTH,  EMERGENT  BEAM  DIAMETER  AND  DIVERGENCE) 

ANO  the  effects  OF  various  environmental  factor* 

(OUTPUT  OR  LABORATORY  SETTING,  AMBIENT  LIGHTING, 

CTc).  METHODS  OF  MCASgR|NG  OR  CALCULATING  ThE 
LIGHT  INTENSITY  aT  A  GIVEN  POjNT  ANU  GUIDELINES  FOR 
CONTROL  OF  HAZARDS  ARE  GIVEN,  (AUTHOR)  IU) 
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The  BIOLOGICAL  EFFECTS  OF  Q-SA I TCH£D  ,  GaTED  AnO 
NORMAL  PULSE  TRAIN  MODE  NO  ANO  RUBY  LASERS,  AnO 
C#  aR60N  ANO  hE-NE  LASERS  ARE  DISCUSSEO, 

together  ait*  the  equipment  used  to  produce  these 
Effects.  Induced  sonic  transient  phenomena, 

Retinal  thermal  damage  threshold  values,  and  visual 

DECREMENT  as  A  result  Or  OPTICAL  i'.RAuUTION  ARE 
SHOAN.  A  bibliography  OF  recent  PUBLICATIONS  IN 
Related  areas  is  included.  iauThokj  ruj 
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the  ocular  effects  of  transscleral  radiation  by 
NQN*Q-SWITCHE0  RUBY  and  NEOUYhIUM  LASERS  were 
STUDIED  IN  LIVING  RABBITS.  IN  A  NUMBER  OF  RABatT 

eyes,  posterior  subcapsular  cataracts  of  a 
characteristic  configuration  were  produced,  dosage 
Related  chorioretinal  destruction  developed  beneath 
the  site  of  impact  accompanied  bt  vitreous 

COAGULATION,  hemorrhage,  AND  SECONDARY  RETINAL 
DETACHMENT,  no  CONTRA-COUP  LESIONS  WERE  OBSERVED. 
VARIOUS  SECONDARY  CHANGES  INVOLVING  THt  ANTERjoR 
SEGMENT  OCCURREO  FOLLOWING  THE  INITIAL  INJURY,  The 

changes  observeq  following  transscleral  laser 
Raoution  are  significant  because  OP  the  INCREASING 
USE  OP  nIGH  ENERGY  LASER  DEVICES  IN  RESEARCH 
LABORATORIES  AND  INDUSTRY,  (AUTHOR)  (U) 
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a  DESCRIPTION  OF  THE  POTENTIALLY  DELETERIOUS 
EFFECTS  OF  LASERS  On  oPERATINC  PEnSONnEl  ic 
PRESENTED.  SAFETY  E0UCAT1ON  AnD  EWUIPmENT  ARE 
DESCRIBED  ALONG  A 1 T H  RECOHHtNOA TlONS  FOR  THE  SAFE 
OPERATION  OF  LASER  FACILITIES.  (AUTHOR) 
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Development  of  a  hooel  aas  initiated  to  compare 
RETINAL  damage  Caused  BY  CHRONIC  EXPOSURE  TO  r.A. 

LASER  RADIATION  aNQ  ThAT  CAUSED  B*  CONVENTION^ 
ILLUMINATION.  THE  PURPOSE  OF  TNt  COMPARISON  Is  TO 
establish  safety  standards  for  c.*.  lasfrs.  ih£ 
Experimental  animal  used  so  far  has  been  the  rabbit. 

IT  «  AS  DISCOVERED  ThAT  THE  RArfBIT  EYE  IS  HUC"  mORf 
RESISTANT  TO  THIS  KIND  OF  OAMAGt  Than  animals 
previously  TESTED#  IAuTMOR)  ,  , 
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IN  A  SERIES  OF  EXPERIMENTS,  ?hE  EFFECTS  OF  INTENSE 
SPECTRAL  BANOS  HAVING  THE  CHARACTERISTICS  OF  RUBY  AND 

argon  laser  light  have  been  measured  in  rhesus  monke* 
eyes,  results  obtained  a*  measuring  spectral 
sensitivity  in  their  presence  -  oR  immediately  afte* 
these  exposures  -  demand  a  tido-stage  (Receptor 
stage,  neural  opponent  stage)  explanation  of 
Spectral  Sensitivity  ro«  mt  highly  light  adapted 
Eye.  in  CONTINUING  STUDIES,  TritSE  MtASURES  ARE 
being  CARRIED  Over  the  entire  range  up  TO  INTENSITIES 
of  laser  LIGHT  AHICH  #IlL  PRGqUl£  GROSS  THERMAl 
INJURY.  IT  is  PLANNEO  TO  REBATE  CHANGES  IN  VISUAL 
SENSITIVITY  TO  UL T R A  ST RUC T UR A L  CHANGES  IN  ThE  RETINA* 
TECHNIQUES  FOR  JlTRaSTRUCTUHAL  STUDY  OF  THE 
VERTEBRATE  retina  are  briefly  discussed. 

(AUTHOR)  10) 
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ARMY  MEDICAL  RESEARCH  LAB  PORT  KNOX  KY 

SKIN  LESION  ThSCSHOLO  VALUES  FOR  LaLER  RADIATjON  AS 

compared  with  safety  standards*  (0) 

DESCRIPTIVE  notei  final  rept.. 

FEB  69  UP  PARR.RORDIE  H.  5 

R£PT.  NO,  USAMTL»813 
PROJJ  0A-3*A-06U02-b-7l-R 
Task  s  a-A-owi jo’-b-71-r-oi 

UNCLASSIFIED  htpOK" 


DESCRIPTORS!  ULASERSc  BURNS),  t*PKIN, 
TMRE5HOLDS(PHYSIOlO«Y)  )  »  EXPOSURE.  SAFETy, 

<U) 
(U) 

THIS  BODY 
AND  REPEATED 
laser  safety 

PROGRAMS  INCLUDE  MINIMAL  RADIATION  LEVELS  TOR  SKIN 
EXPOSURE.  HOWEVER.  THE  VALUES  SUGGESTED  ARE 

generally  those  considered  non-hazardous  under  worst 

CASE  CONDITIONS  AND  ArE  NOT  BASED  ON  EXPERIMENTAL 
evidence,  this  REPORT  briefly  SUMMARIZES  t„e  few 
STUDIES  FOUND  IN  THE  OPEN  LITERATURE  THAT  MIGHT  BE 
CONSIDERED  PERTINENT  TOWARDS  ESTABLISHING  ACCEPTABLE 
ACUTE  LASER  RADIATION  LEVELS  F°R  SKIN.  THE 
THRESHOLD  LESION  VALUES  GIVEN  FOR  BOTH  HUMAN  AND 
ANIMAL  SKIN  ARC  DISCUSSED  AND  COMPARED  WITH  GUIDELINE 
VALUES  SUGGESTEO  FOR  SAFE  EXPOSURE  LEVELS. 

(AUTHOR)  <U> 


thermal  radiation,  gas  lasers,  dosage, 
protection 

identifiers:  ruby  lasers 
the  large  amount  of  skin  surface  makes 

TISSUE  READILY  AVAILABLE  TO  ACCIDENTAL 
EXPOSURES  OF  LASER  RADIATION,  AND  MOST 
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eg  and  G  Inc  LOS  ANGELES  Calif  Santa  mOnICA  04v 
HELIUM  neon  '.ASER  effects  on  THi  EYE,  lUl 

DESCRIPTIVE  NOTF!  ANNUAL  REPT.  1  aUg  8R-3S  MAR  8?» 

APR  89  8HP  OAVISiTHOMAS  P,  {MAUTNER, 

WILLIAM  J.  I 

R£PT.  NO.  EG-G-C10S-S9223 

contract:  dadai 7-89-c-90i3 

UNCLASSIFIEO  RfcPURT 


DESCRIPTORS:  (-COHERENT  RADIATION,  EYE),  ( *6 AS 

LASERS,  HAZARDS),  I •£  Y E  »  WOUNDS  ♦  INJURIES). 

RADIATION  EFFECTS,  RETINA,  HELIUM,  neon, 

EXPOSURE,  auRNS,  DOSAGE,  RESPONSES,  SAFETY  (U) 

Identifiers:  helium  neon  lasers  < u j 

the  objective  of  this  program  w.,s  an  investigation 
of  the  effects  of  helium-neon  laser  radiation  on  the 

Eye.  ALL  EXPOSURES  WERE  OF  iO  SECOND  DURATION.  AND 

the  ophthalmoscqpicall*  visible  retinal  lesion  pas 

selected  AS  THE  injury  CRITERION.  MEDIAN  EFFECTIVE 
powers  were  established  for  retinal  exposure  spot 

DIAMETERS  OF  |00.  280.  AND  BOO  MICROMETERS.  iNJURy 
WAS  assesseo  immediately.  AnO  AT  10  MINUTES,  1  HOUR. 

AND  I  DAY  POST-EXPOSUrE.  AN  ANALYTICAL  PREDICTION 
OF  THE  RELATIONSHIP  BETWEEN  MEDIAN  EFFECTIVE  POWER 

and  spot  size  was  also  tested.  ;he  sensitivity 
Ratio  was  not  constant,  but  depended  on  spot  size, 
median  effective  powers  increased  with  increasing 
Spot  SIZE,  AS  EXPECTED.  BUT  ThE  INCREASE  WAS  N0T  AS 
great  as  That  prcoictco  analytically,  it  was 
CONCLUDED  that  a  THOROUGH  STUDY  OF  T ANALYTICAL 
prediction  of  injury  is  needed  to  resolve  this 
discrepancy,  the  need  FOR  A  Damage  CRITERION  BASED 
ON  FUNCTIONAL  INJURY  WAS  ALSO  pr:CQGNIZEQ, 

(AUTHOR)  lU) 
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ARMY  MEDICAL  RESEARCH  LAB  FORT  KNOX  Ky 

The  RETINAL  RI6MENT  EPITHELIUM,  v.  RadUTION 

thresholds  associate?  *ith  the  w-switch:;3  “usy 

LASER.  1U) 

descriptive  note:  final  rept., 

jUN  69  15P  LEiBOWlTZ, HOWARD  M.  I 

peacock .gecrge  r.  jfriEoman, ephraim  i 
KfcPT.  NO.  U5AMRL-823 
PrOJ*  DA-3-A-06U02-B-71-R 
task:  3-A-O61  in2-8-7i«R-ot 

unclassified  report 


descriptors:  INCOHERENT  RADIATION,  retina)  , 

(•RETINA.  HAZARDS).  LASERS*  oURNS, 

THRESH0L0S(PHYSI0l06Y  )  ,  H1STUL05ICAL  TECHNIQUES, 

MONKEYS  (U) 

IDENTIFIERS!  Q  SWITCHED  LASERS,  RUBY  LASERS, 

•Retinal  injuries  iu> 

The  macula  lutea  OF  ANESTHETIZED  rhesus  monkeys 
WERE  EXPOSED  TO  GRADED  AMOUNTS  OF  LIGHT  EMITTED  BY  A 
B-S*I~'HED  RUBY  LASER  In  ORDER  TO  DETERMINE  THE 
RADIAiJQM  THRESHOLD  FqR  RETINaL  INJURY.  THE  EYES 
WERE  STUDIED  oPHTH ALHqSCOP | C ALL Y  AND  BY  MEANS  OF  PLAT 

preparations  of  the  Retinal  pigment  epithelium, 
OPHTHALMOSCOPTCALLY  VISIBLE  LESIONS  were  observed 
AT  RETINAL  ENERGY  DENSITIES  OF  U.07  J/SQ  CM  And 
above,  histologic  LESjOnS  of  the  RETINAL  PIGMENT 
Epithelium  were  noted  at  retinal  energy  DENSITY 
LEVELS  AS  LOW  AS  O.Ol  J/SQ  CM,  (AUTHOR)  (U) 
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COLORAOO  UN  I v  BOULDER  D^PT  oF  ELECTRIC  FNfii.rfB,.- 

JPfLic.riON  or  la>E«s  To  EMRroioSY.  L  £NS‘NE£"‘"“ 

iu,"  V""  SC1ENT‘f‘C  *C»T.  I  AUO  jUt  ti 

^UL  65  UP  BARNES  .FRANK  S.  ; 

contract:  ua-99-i 93-MD-2452 

UNCLASSIFIED  report 


‘  *EM8»Y0L0Gy  #  .uaSErS),  MITOSIS, 

*Ff RI?5*  DEro*MATlUN,  RADIATION  EFFECTS,  GROWTH. 
cELlSIBI^lOGY) ,  effectiveness, 

THRESHulws.PmysIOLOCYJ .  QFSO * v p  I  *ONUCL E * r  ACID* 

perturbation  theory, * 

identifiers:  0  switching  jjjj 

HAOt  IN  TH£  FOLLO.INS  ASEAS  or 
ACTtVITTl  111  OIMrOLOS*,  (2)  AN 

unoe*stanoins  or  rwE  kind  o«  e«tHie»i.  nsactions  ..ir. 

t '}’  «'«•:«  :««•  <»• »«»»i  or  “hEr°:? 

IGHT  as  APPLIED  To  Image  FORMING  SYSTEMS,  (Rj 
THt  OtVtLOMCNT  Of  A  u.  V.  ,.s€S,  TsT  T«| 

(a!IEi2i?w,"  or  IHE  ,HE°R'r  of  o-s.itcnino  and 
1  lT,eL  measurements  on  The  existence  of 
Shock  waves.  iaut«or>  <y 
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HONEYWELL  INC  ST  PAUL  MjNN  RESEARCH  D£PT 
LASER  RA0UT10N  EXPECTS  ON  THE  HOHPHolOgY  AND 

function  of  ocular  tissue.  ( u > 

DESCRIPTIVE  NOTE  I  PINAL  KEPT.  I  AUG  68-3 1  JUL  49, 

AUG  49  J7P  JONES, ARTHUR  E.  i 

SPYROPOULOS .PfRRY  IHASSOP .ROBERT  *.  I 
R|PT.  NO.  120M7-FR1 
CONTRACT!  OAOA17-47-C-0019 

UNCLASSIFIED  REpOr" 


oeScriptors:  (*raoution  effects,  lasers), 

(•lasers,  EYE),  TlSSUEsItMQLOGY  )  , 
h0RPM0L0GY<8I0l0GY) ,  VISION,  ReTJNA, 

electroretinography ,  sensitivity,  exposure, 
monkeys,  behavior,  INTENSITY,  responses, 

BURNS,  ELECTROPHYSIOLOGY  (U) 

the  effects  of  different  energy  levels  of  ruby 

LASER  RADIATION  ON  ELEC T ROPH Y$ l OlOG I C AL , 

psychophysical  and  anatomical  measures  rere  examined. 
Spectral  sensitivity  tests,  using  an  erg 
ANALYSIS,  demonstrated  PROLONGED  LASER  EFFECTS  on 
Rf  *sus  and  mangabcy  monkeys,  at  is-months  post¬ 
exposure  for  the  RhcSuS  MONKEv  (Q.SJ/SQ  CM), 

The  AMPLITUDE  OF  the  B  RAVE  NaS  depressed  at  all 
WAVELENGTHS  EXCEPT  m20  NM«  AT  ONE-YEAR  POST-LaSER 

exposure  for  the  man«a»ey  monkey  (o.2j/s«>  cm), 
the  amplitude  of  the  b  rave  was  depressed  AT  all 

WAVELENGTHS  AND  THE  AMPLITUDE  OF  The  b  pave  As  A 
function  of  intensity  at  stu  nh  ras  depressed  by 
about  20  percent  at  hjGh  intensity  and  not  a.'fected 

at  lor  INTENSITY,  also,  the  TmJRD  OSCILLATORY 
potential  remained  absent,  an  ERG  ANALYSIS  of 
The  RAYLEIGH  MATCH  OCmOnSTRATeD  THAT  RHESUS  MonKEYS 
HAVE  NORMAL  COLOR  VISION  U,G.  ■  1.0),  THAT 
SQUIRREL  MONKEYS  ARE  PROT ANOMALOUS  (A. 3.  • 

0.JOS),  AND  THAT  orl  monkeys  are  monochromatic 

U.Q.  -  INFINITY).  FOLLOWING  LASER  EXPOSURE 
OF  TRO  RHESUS  MONKEY S  THE  MATcM  RAS  UNBALANCED  IN 

favor  of  The  aree*  component,  indicating  a 
PROTANOMALOUS  response.  BEHAVIORAL  studies  of  two 
Rhesus  monkeys,  one  laser  eapoSld  at  i.§j/sg  Cm  ano 
One  exposes  at  o.ibj/sO  cm,  ocmqnstrateo  a 

RCOUCTION  in  SENSITIVITY  at  all  aOT  TRO  SPECTRAL 
POINTS  FOR  THE  MONKEY  EXPOSEO  AT  l.Bj/Se  CM  ANO  NO 
SIGNIFICANT  CHANGE  IN  The  SENSITIVITY  of  the  MONKEY 
EXPOSEO  AT  Q.IBJ/SQ  CM.  THE  LaTT£R  MOnK£Y  DiO, 

MOREVCR,  SHOW  A  MARxEO  CHANGE  IN  THE  SHAPE  OF  THE 
Function  indicating  an  anomalous  fjndin*.  {U) 
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ballistic  research  labs  Aberdeen  proving  ground  ho 

PROBABILITY  ANALYSIS  0?  OCULAR  wA*AGE  OUE  TO  LASER 
RA3IAT10N  THROUGH  The  ATMOSPHERE.  ( U ) 

DESCRIPTIVE  NOTE  1  MEMORANDUM  R£PT.» 

SEP  *9  38P  GEITZ.pAUL  H.  J 

RE PT»  NO,  8RL-HR-2U12 
PROJ;  ROT/E-l-T.OAl 102-A-3I-C 

UNCLASSIFIED  REPORT 


DESCRIPTORS.*  (*RAOIATJoN  INJURIES,  LASERS), 

(•lasers,  mathematical  modslS),  i*£Y£, 

LASERS),  SAFETY,  ATMOS'  ifcH.;  -oTlON, 

attenuation,  NOMOGRAPHS,  u  ( U j 

A  MAMTHEMATICAL  MICE,  .  v-.CFEU  RHjch  PREDictS 

the  probability  ■**  ‘".*lah  .  uge  occurr^g  to 
personnel  illuf;n  T'D  '  JlSEO  LASER  beam  as  a 

function  of  the  ap-*"'  *  j?tjcal  and  atmospheric 

Parameters.  r-E  t  \  'Sr LUDEs  terms  FOR  tme 

LASER  OUTPUT  ENERG  "  ■■•■.RgEncC*  AND  ATMOSPHERIC 

parameters  of  attenu* , ano  scintillation, 
sample  computations  are  shorn,  and  a  safety 
homograph  is  developed  to  facilitate  the  eye  hazard 

ANALYSIS.  (AUTHOR!  (U) 
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COLLEGE  OE  FRaNCE  PaRjS  NATURaUA  ET  S  I  0  l  0  C,  i  A 
EFFECT  OF  LASER  MiC&O. IrRAPIATIuN  on  isolated 
CELLS •  { U ) 

descriptive  notes  final  technical  kept,  apk  ab-jul  av. 

JUL  A 9  18P  BESS  I  S  ,  MARCEL  ! 

CONTRACTS  0aJA37-A8-C-q929 
PRODS  0A-2-N-Q41 102-B-71-D 
MONITORS  mRPGIEI  E-13I6 

UNCLASSIFIED  REPORT 


descriptors:  IRRADIATION  effects, 

•  CELLSIBIOLOGY  J  )  ,  ulasers, 

CiLLS(BIOLOGY) I ,  BLOOD  CELLS.  OAMAGE, 

thermal  radiation,  mitqchondri  a.  necrosis, 

FRANCE  (U) 

The  WORK  DESCRIBED  A  AS  CONCERNED  PRINCIPALLY  WITH 

an  examination  of  tme  effects  produced  by  laser 

IRRaOIaTION  or  ISOLATED  HUMAN  BLOOD  CEuLS  AND  VARIOUS 
types  OF  cultured  cells  IN  AN  EFFORT  TU  study* 

U)  The  types  op  cellular  damage  produced  by 
oi^erent  wavelengths,  energies,  and  TYPES  of  LASER 
EHISSIONI  ( 2 1  THE  POSSIBILITY  OF  DESTRUCTION  OF 
SPECIFIC  CELLULAR  ORGANELLES,  AND  (3)  T hE 
REACTION  OF  OTHER  CELLS  TO  AN  INDIVIDUAL  CELL'S 
DEATH.  BY  COMPARING  THE  TM£RMaL  EFFECTS  PRODUCED 
by  laser  LIGHT  is  stained  CELLS  WITH  those  induced  IN 
A  STAINED  MODEL  SYSTEM  ( ALBUM  J  N )  »  IT  WAS  FOUNo 

that  it  tS  possible  to  calculate  the  concentration  of 
The  stain  in  MITOCHONDRIA.  Evaluation  OF  VARIOUS 
parameters  of  laser  irradiation  (Particularly 
thermal  event*)  has  Lro  to  the  determination  of  w 
optimal  irradiation  times  for  both  the  measurement  jf 
LOCAL  stain  concentration  and  Tnt  SELECTIVE 
destruction  of  » infra-sta tNto»  mj tochondr ia,  the 
ultraviolet  laser  has  bee*  used  in  preliminary 
Experiments  to  oemgnstRate,  at  the  ultRaSTructural 
level,  that  the  morphological  lesions  prooucEq  in 

Chromatin  are  VERY  0*FF£REnT  FROM  THOSE  OBSERVED 
AFTER  CONVENTIONAL  LV  JRRAOUTloN.  I.£>, 

Coagulation  raTmer  th*n  'p*lInG'  is  induced  in  the 
target  area,  (author)  lO) 


73 

unclassified 


/im\ 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO«  /Hill 

Ay-499  380  6/16  6/13 

PASADENA  FOUNDATION  FoR  hEOICaL  RESEARCH  CALIF  DEPT  OF 
LASER  BIOLOGY 

TM£  effect  OF  LASER  ENERGY  ON  CELLS  IN  TISSUE 
CULTURE#  (U) 

DESCRIPTIVE  NOTE!  ANNUAL  SUMMARY  REPT.  Nc«  2, 

DEC  49  2 1 P  ROUNDS .OONAwD  £.  { 

contract:  Da-<*9-i93-mo-2s4h 

UNCLASSIFIED  report 

SUPPLEMENTARY  note:  see  also  annual  summary  rept*  NO.  I  I 

A»-4*0  9H4* 

DESCRIPTORS!  (•TlSSUt  CULTURE  cells,  *LASERS)» 

(•coherent  raojatiun,  •radiation  effectsj, 

fcNERGY,  ChROMOSOHESi  GROWTH ,  DqSA5E,  IN  VjTRC 
analysis,  blood  coagulation,  inhibition,  mitosis, 
PATHOLOGY,  LACTIC  ACID,  OX IDORE&UCTaSES I 
mORPhOLOGV( jIOlOGY) .  A  ENOS  ,  N  E  PHOSPHATES* 
PHOTOSENSITIVITY (BIOLOGICAL) ,  LEUKOCYTES  , 

ULTRAVIOLET  RAUIATION  (U) 

LASER  POWER  AT  24b0  A  PROOUCEO  CTTQLYSIS  ANO 
INKIBITIQN  IN  THE  MIGRATION  OF  LEUKOCYTES.  IT  ALSO 
INHIBITED  the  ACTIVITY  OF  LACTIC  DEH YqROGEN aSe  ,  AND 
PRODUCED  a  PHOTOPRODUcT  OF  UWIOYLIC  ACID  *?TH  A 

Reversible  absorption  change,  injured  cells  showed 

a  LOSS  OF  MITOTIC  ACTIVITY  ANq  AN  INCREASED  FREQUENCY 
OF  nuclear  abnormalities,  THE  FOCUSED  ARGON 
MICROBEAM  PRODUCED  VISIBLE  LESlUWS  IN  NUCLEOLI  WHICH 
SHQWEu  A  REDUCED  UR  I D I NL  INCORPORATION  INTO  Rna» 

ablation  of  the  nucleolar  organizer  sites  on 
Chromosomes  showed  A  LOSS  of  genetic  f"nction  in 
ORGANIZING  a  nucleolus*  concentrations  of  o.Qooi 
t 4i  o r o i  m  adp  sould  mimic  the  promotion  of  blood 
cutting  rates,  platelet  agglutination,  ano 
inhibition  of  cfll  l.RO*TH,  which  were  PRODUCED  BY 
chem/cals  that  are  released  from  ruby  laser- 
traumatized  CFLLS.  (AUTHOR)  (U) 
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frankford  arsenal  Philadelphia  pa 

determination  of  visible  threshold  of  damage  in 

retina  of  rhesus  monkey  nr  (.-switched  Ruby  laser.  <U) 

DESCRIPTIVE  NOTE!  MEMORANDUM  RE?T  ,  . 

OCT  *9  17P  LANDERSiMAURICE  5.  ! 

BEATRICE *EDWIN  S.  S8Y£R, HAROLD  H«  *P0#ELLi 
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PrOJ}  DA-1“T-04I lu2-A-3l-C»  DA-J-A-062 I  1 D-A- 
«TI 

unclassified  RErOrT 


descriptors:  (•raoiation  INJURIES*  •LASERS), 

{•Retina,  radiation  injuries), 

(•THRESHOlOS(PHYSIOLOGy)  ,  LASERS),  MONKEYS, 

DAMAGE,  HISTOLOGY  (U) 

identifiers:  ruby  LASERS,  8»SiAiTCHED  LASERS  (U) 

Ruby  laser  threshold  DAMAGE  Data  Have  been 
previously  reported,  results  INDICATE  AT  least  one 
order  of  magnitude  difference  in  Reported  values, 
this  paper  reevaluates  the  threshold  data  in  zo 
eyes  of  rhesus  monkeys  from  q-sr i tched  ruby  laser 
exposures  in  the  range  from  one  to  iqo  microjoules, 
with  results  described  in  terms  of  total  energy 
delivereo  to  the  eye.  The  apparatus  employed 
differed  from  that  of  previous  investigators  by  the 

use  OF  A  TEMOO  MODE  RuiY  LASER  iN  PREFERENCE  TO  A 
MULTIMODE  LASER.  JAUThOR)  <U) 
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STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 
Research  on  ocular  laser  thresholds.  , 

descriptive  note*  final  rept.  is  mar  6b-is  jul  69, 
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Robert  c.  izweng.m.  crIstian  j 
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UNCLASSIFIED  report 


descriptors:  (.lasers,  eyei,  (.retina, 

THRESHOlDS(PHYSIOLOSY1 1 .  ( •£ YE  ,  3URNS), 
histology,  exposure,  Pathology,  tables, 

MONKEYS,  HAZARDS,  OPHTHALMOLOGY,  vision,  gas 
LASERS 

identifiers:  ruby  lasers,  argon  lasers,  helium 
n?on  lasers,  neodymium  Glass  lasers,  .laser 
injuries 

Results  of  experimental  investigations  of  threshold 

Levels  FOR  shall  RETINAL  LESIONS  are  PRESENTED, 
data  for  rhesus  monkeys  include  thresholds  for  a 
fi-SRITCHED  NEODYMIUM  LASER,  BOTH  IN  Th£  MACULa  AND 

in  the  paramacular  area,  in  addition,  extensive 
presented  for  argon,  helium-neon,  an0 
neodymium-tag  laser  damage  threshold,  exposures 
of  human  volunteers  to  various  lasers  are  reported, 
the  lasers  used  were  o-sritched  neodymium  and 
ruby  lasers,  A  long-pulse  ruby  LASER,  and  an  aruon 
laser,  a  report  on  the  mistqpatholqgy  of  retinal 
injury  in  rhesus  monkeys  due  to  w-s#itched 
neodymium  and  argon  lasers  is  included, 
i  author  j 


76 

unclassified 


/ini 


unclassified 


DOC  REPORT  BIBLIOGRAPHY  SEaRCH  CONTROL  NO.  / ZZZZ2 

AO-702  72S  13/1  20/6 

OEFENSE  DOCUMENTATION  CENTER  ALEXANDRIA  vA 
XENON  LAMPS,  volume  I.  ( U ) 

DESCRIPTIVE  NOTE!  REPORT  BIBLIOGRAPHY  NOV  58-0cr  69. 

MAR  70  S02P 
RePT.  NO.  D0C-TAS-70-23-1 

UNCLASSIFIED  REPORT 

Supplementary  note:  see  also  volume  2.  ad-866 
8*0l. 

DESCRIPTORS:  (*X£NON  lamps.  •BIBLIOGRAPHIES) , 

PUMPINGIOPTICAL) .  ELECTRIC  ARCS.  G*S 
IONIZATION.  PLASH  LAMPS.  BEACONS.  RUBY,  LASERS, 
eye,  MERCURY  lamps.  THERMIONIC  CONVERTERS, 
iNFRaSUD  radiation,  photons,  phototubes, 

TRANSISTORS,  SOLAR  radiation,  mass  SPECTROSCOPY  (U) 

IDENTIFIERS!  ANNOTATED  BIBLIOGRAPHIES  (U) 

the  bibliogr  hy  contains  annotated  references 

DEALING  KITH  ILLUMJNANTs  EQUIPPED  *ITH  PORERFuL  XENON 
LAMPS,  a  SATELLITE-BORNE  XENON  FLASrt  OPTICAL  BEACON 
FOR  USE  ON  THE  PROPOSED  MISSILE  RANGE  CALIBRATION, 
DEVELOPMENT  OF  INFRARED  SOURCES,  OCULAR  EFFECTS  OF 
THERMAL  RADIATION,  SPECTRAL  FLASM  LAMPS,  AND  OPTICAL 
PUMPS  FOR  LASERS.  ITS  USE  AS  THERMAL  ENERGY  IS  ALSO 
DISCUSSED.  (AUTHOR)  (U) 


unclassified 
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A0*702  865  6/5  6/12  20/5 

tYE  RESEARCH  FOUNDATION  BLTmESOA  MO 
MEASUREMENT  of  RETINAL  image  for  LASER  RADIATION 
Rhesus  monkey. 

descriptive  note:  final  rept., 

FEB  70  37P  STEIN, mARVIN  N.  {ELGIN. 

STEPHEN  S*  t 
REpT.  NO.  700S-703F 

contract:  fri  6o9-6B-c-o038 


Ul 


(U> 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^LASERS.  HaZaROS),  {•RETINA, 

BURNS!,  MEASUREMENT,  INTENSITY,  »N  VIVO 
ANALYSIS,  IN  VITRO  ANALYSIS,  LIGHT,  DESIGN, 

MEDICAL  EQUIPMENT,  MONKEYS,  IMAGES  (U) 

The  TECHNIQUES  OESCRlflEO  WERE  DEVELOPED  TO 
CORROBORATE  THE  FEASIBILITY  OF  MAKING  IN  VIVO 

measurements  of  image  parameters  in  the  interior  OF 

The  eye.  THE  PRELIMINARY  EXPERIMENTS  on  EXCISED 

eyes  demonstrated  that  the  procedure  for 

PHOTOGRAPHING  THE  IMAGE  WAS  A  RELIABLE  AN-'  VALID  MAY 

to  recoro  the  image  for  detailed  examination,  the 
design  of  a  Suitable  fiber  optics  conduit  posed 
several  DIFFICULT  PROrLlMS,  HOREVER,  it  h as 
DEMONSTRATED  THAT  The  DESIGN  aCHIEVEO  does  provide  A 
MEANS  FOR  TRANSMITT, Ng  THE  INFORMATION  DIRECTLY  to  an 

external  detector  and  that  tk,.  resolution  of  the 
SYSTEM  Can  be  made  SUFFICIENTLY  HIGH  TO  PROVIDE  The 
REQUIRED  FIDELITY*  THE  RESULTS  of  the  In  vitro 
EXPERIMENTS  R I • H  EXCISED  eyes  INOICATE  THAT  Zq  MICRON 
diameter  at  intensity  value  of  i/e  of  maximum  is 
probably  the  limiting  .  ze  unf  can  expect  to  find  for 
an  EMETROPIC.  LIGHT  ADAPTED  RhESuS  MONKEY  EYE,  Th£ 

IN  VIVO  measurements  derived  from  a  limited  number  of 
samples  resulted  in  values  of  3z  microns  for  a  2Mm 

PUPIL  ANO  37  MICRONS  FOR  A  NMh  PUPIL.  (AUTHOR)  (U» 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO •  / Hill 
Ao-704  220  20/b 

atmospheric  sciences  office  white  sands  missile  ran«e  n 

Men 

The  erbium  doped  glass  laser-performance  and 

ATMOSPHERIC  PROPAGATION  CHARACTERISTICS,  (V) 

MAR  70  27P  AMITE, K.  0.  • HOLT  , E •  H, 

I R00DC9CK  iR  •  F,  I 
PROJI  0A-I-T-0A1 102-B-53-A 
Ta«K|  1-T-OGl 102-B-5i-A-19 
HONITORI  E  COM  52 VH 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  (•IRASERS, 
pERrORMANCl(ENGINEERlNG)  )  ,  (• ATMOSPHERE  •  LIGHT 
TRANSMISSION).  INFRARED  RAdIATjGn,  SAFETY, 

ERBIUM,  LASERS  i  0  ) 

identifiers:  •erbium  lasers,  emission  SPECTRA* 
near  INFRARED  RADIATION  ( u ) 

the  technological  status  of  the  erbium  laser  is 
oescribeo.  AhEN  A  GLASS  base  ts  USED*  This  LASER 
emits  energy  in  the  neighborhood  of  i,sh  micrometers, 

tHICH  IS  IN  THE  SO-CALLED  ETE-SaFE  REGION  OF  THE 
SPECTRUM,  IT  HAS  BEEN  FOUND  THAT  A  CLOSE-COUPLED 

arrangement  of  the  laser  rod  and  a  linear  flash  lahp 
gives  the  loaest  pump  threshold  energy,  the 
EMISSION  CHARACTERISTICS  OF  The  ERBIUM  laser  AHICH 
USES  A  PHOSPHATE  GLASS  BASE  HaVE  BEEN  DETERMINED. 
Factors  affecting  the  transmission  of  energy  of 
this  aavelength  in  the  atmosphere  are  discussed* 

(AUTHOR)  t  U ) 
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AO-707  871  8/19 

Washington  state  un i v  Pullman 
behavioral  assessment  Of  visual  FUNCTIONING 
IMMEDIATELY  after  EXPOSURE  of  The  eye  To  a  LASER.  Oj 
DESCRIPTIVE  NOTE!  TECHNICAL  REpT.l 

MAY  70  22P  GRAHAM, ERNEST  S*  JFAR«ER* 

DONALD  N.  IMARKiROGER  G,  .*  F  1  ElDS  ,  THOM  A  S  A* 

J 

Contract:  F296oo-w9-c-oQQ7 
PrO  J  j  AF-6893,  AF-6JQ1 
MONITOR!  A571-ARL  TR-70-9 

UNCLASSIFIED  REpORT 


descriptors:  (•retina*  burns)*  (-lasers. 

HAZARDS),  EYE,  EXPOSURE* 

stress(physiology)  ,  .  hysiology,  visual  acuity, 

FLASHBLINDNESS.  PATHOLOGY*  VISION  <U) 

IDENTIFIERS:  GLASER  INJURIES  (0) 

A  SEHAVORUL  PROGRAM  1$  DESCRIBED  WHICH  PERMITS 
ASSESSMENT  OF  VISUAL  FUNCTIONING  IN  RHESUS  MONKEYS 

immediately  following  laser-  induced  fOveal 

IMPAIRMENT.  SIX  RHESUS  MONKEYS  MERE  TRAINED  On  A 
VISUAL  DISCRIMINATION  PROBLEM  INVOLVING  LANDQLT 

Rings,  subjects  received  stimuli  via  viewing  tubes 
to  either  the  right  or  left  eye  on  a  random  basis, 
an  E8UAL  number  OF  STIMU-.:  WErE  PRESENTED  to  each 
eye.  MIDWAY  THROUGH  TrE  BEHAVIORAL  PROGRAM  THE 
RIGHT  EYE  WAS  EXPOSED  To  A  NEOOYMlUM  LASER.  POST- 

exposure  behavioral  testing  began  immediately 
THEREAFTER,  the  BEHAVIORAL  data  PREDICTED  The 
OCCURRENCE  Or  FOVEAL  IMPAIRMENT  AS  VERIFIED  Br  FUNOUS 

photographs  taken  approximately  j  hour  after 
exposure,  (author)  t o j 
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ODC  REPORT  B  1  BL  I OfiR ApH Y  SEARCH  CONTROL  NO.  /llll? 

AO-709  ^3  4/S  20/5 

TEXAS  UN  I V  HOUSTON  GRADUATE  SCHOOL  OF  BIOMEDICAL 
SCIENCES 

The  effects  of  laser  radiation  ON  RECEPTOR  FUNCTION 

IN  HUMAN  AND  PRIMATE  EVES.  (U) 

descriptive  notes  annuau  progress  rept.  no.  3.  i  jun  aR- 

1  APR  70, 

MAY  70  R7P  SPERLInG, HARRY  G.  JHAR*ERTh, 

Ronald  s.  imabRy.john  h.  i Johnson  *  clement  s 

RePT,  no.  UT-GSBS-OAOA-3 
CONTRACTS  DA0AJ7-47-C-7ISR 

UNCCASSJFIEO  report 

supplementary  notei  see  also  ad-ps®  62a» 

DESCRIPTORS!  < •£ YE  •  LASERS),  ( .LASERS  , 

HAZARDS).  (ORETINAi  SUrNS),  FLASHBLINDNESS, 
hONkeYS.  coherent  RaOUTiON,  microstructure, 
pathology 

identifiers:  laser  injuries 

IN  A  SERIES  OF  EXPERIMENTS,  Th£  EFFECTS  OF  INTENSE 
SPECTRAL  BANOS  HAVING  THE  CHARACTERISTICS  OF  Ru8Y  AND 

argon  laser  light  here  measured  in  rhesus  honket 
eyes.  RESULTS  OBTAINED  St  MEASURING  SPECTRAL 
SENSITIVITY  IN  ThEIP  PRESENCE  -  OR  IMMEDIATELY  AFTER 
T HfcaE  EXPOSURES  -  OEM ANO  A  TWO-$TAGE  (RECEPTOR 
SiaGE.  neural  opponent  STAGED  EXPLANATION  Of 
SPECTRAL  sensitivity  for  the  highly  light  adapted 
eye.  in  CONTINUING  STUDIES,  ThESE  MEASURES  A«E 
BEING  CARRIEO  OVER  THE  ENTIRE  RANGE  JP  TO  INTENSITIES 
OF  LASER  LIGHT  WHICH  will  PRODUCE  GROSS  THERMAL 
injury,  it  is  planneo  to  relate  changes  in  visual 
SENSITIVITY  TO  ULTRaSTRUCTURAL  CHANGE5  IN  ThE  RETIN*, 
The  TECHNIQUES  FOR  ULTRaSTRUCTURAL  study  OF  The 
vertebrate  retina  arc  briefly  discussed, 

(AUTHOR)  <U) 


(U) 

(U) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /illl/ 
Aj-7 1 0  NQ6  A/5 

PENNSYLVANIA  UNIV  PHILADELPHIA  SCHOOL  OF  MEDICINE 
histopaThology  of  argon  laser- inouceo  retinal 
lesions. 

descriptive  notej  annual  progress  rept.  no.  i  •  1  aug  a9- 
31  JUL  70. 

AUG  70  10P  YANOFF.MYRON  ! 

CONTRACT!  OAOAI 7-70-C-001  I 

UNCLASSIFIED  REPORT 


DESCRIPTORS!  {•RETINA,  -BURNS),  {-lasers. 
rURnS),  EYE,  LABORATORY  animals.  PATHOLOGY. 

HISTOLOGY.  DAMAGE .  OPHTHALMOLOGY.  ARGON  <U) 

the  purpose  of  this  project  was  to  obtain 
INFORMATION  on  The  biologic  effects  of  the  aRgoN 
laser  on  the  retina,  after  orl  and  Rhesus  MONKEYS 
rere  exposeo  to  a  continuous  WAVE  argon  laser  the 
eyes  HERE  EVALUATEO.  SERIAL  sections  MERE  cut  with 
a  microtome  through  The  suspicious  retinal  a«eaS  in 
OROER  TO  O^TERHInE  THe  PRESENCE  OR  ABSENCE  OF  RETINAL 

Damage.  BOTH  METHODS--THE  serial  sections  of  the 

SUSPICIOUS  RETINAL  LESIONS  ANO  TmE  FLAT- MOUNT  RfcTlNAL 

pigment  epithelial  preparations— save  very 
satisfactory  information  on  •threshold'  arson  laser 

RETINAL  LESIONS.  THfc  FlAT-MQUNT  PREPARATIONS. 

however,  proveo  to  be  The  ouicfest  and  most  useful 
method,  both  methods  enabled  us  to  sho*  that  the 

HJSTOPAThOLOGY  CORRELaTEO  EXCELLENTLY  RjTH  the 
clinically  seen  retinal  lesions.  The  FLAT-MOUNT 
PREPARATIONS  PROVEO  To  be  SLIGHTLY  MORt  SENSITIVE 
Than  OPHTHALMOSCOPIC  observations  in  identifying 
•THRESHOLD'  retinal  LESIONS*  THE  P I  WHEN  T  EPITheUum 
MAS  The  MOST  SENSITIVE  area  Of  ThE  KETInA  EXPOSED  to 

•threshold*  argon  laser  energies,  the 
photoreceptor  and  outer  nuclear  layers  wire  the  next 

MOST  SENSITIVE  RETINAL  AREA5.  ThE  INNER  LAYERS  OF 
The  RETINA  SEEMEO  TO  be  RtL AT  J  VtLY  UNAFFECTED  by  the 
argon  LASER  at  'TMREShOlO'  fcN£RG  I ES .  (AyTMOR)  <Uj 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  / Lilly 

AO"7ll  «u2  A/1S  20/s 

frankford  arsenal  phIlaoelphu  pa 

Ocular  HAZARDS  OF  THE  G-S*ITCmEO  ERbluH 
LASER.  (J) 

DESCRIPTIVE  NOTE!  TECHNICAL  RESEARCH  ARTICLE, 

HAR  70  10P  LUND.OaVID  J.  JlaNUERS. 

HAURICE  8.  URESNICA  ifiEoROE  H,  ! POmElL ■ j AHES 
0*  I  CHESTER  .JACK  t.  I 
R£PT.  NO,  FA-A70-5 
PROJJ  DA-J-T-Obl 102-A-31-C 
TaSK{  - I -T-OA I  1 02-A-J 1 -C -0  6 

UNCLASSIFIED  report 

AVAILABILITY!  PUB.  IN  INVESTIGATIVE  OPHTHALMOLOGY, 

ST.  LOUIS*  Vf  N A  PNA3-H70  JUN  7U. 

SuPPLENENTaRT  NOTE!  REVISION  OF  REPORT  DATED  6  JAN 
70. 

DESCRIPTORS!  (•RADIATION  HAZARqS.  •LASERS). 

(•EYE.  LASERS).  RADIATION  INJURIES.  KAdUTIOn 

effects,  radiological  dosage,  pathology, 

HISTOLOGY,  NECROSIS,  ThRESHOLDsCPHYSIOlOgY)  . 

EXPERIMENTAL  data,  monkeys.  CORNEA  ( U ) 

IDENTIFIERS!  •ERBIUM  LASERS  (u» 

THf  THRESHOLD  FOR  OCULAR  OAHAgE  MAS  0ETeRHIN£0  IN 
0«L  MONKEYS  RfTH  The  USE  OF  a  8-S«ITCHED  ERBlUH- 
®L  ASS  LASER  AT  I  * S A  MICRONS  CONSTRUCTED  IN  THC 
LABORATORY,  OCULAR  OAmAGE  .7 AS  LIMITEO  TO  the  CORNEA 
and  CHARACTERIZED  by  local  I  ZED  OPACIFICATION  of  The 
EPITHELIUM  ANO  STROMA,  ALL  EXPOSURES  TO  ENERGY 

densities  greater  than  do  j./s«  cm  produced  Injury. 
the  median  level  for  oamage  Occurred  at  21  j./sn 
cm,  and  no  injury  coulo  be  dctectEu  belo*  J7  j,/sq 
cm,  comparison  rith  threshold  values  for  ocular 
Damage  by  d«s*itcmed  lasers  operating  in  the 
yjsjble  and  near  visible  portion  of  the  spectrum 

SMORS  that  the  ERBIUM  LASER  OFFERS  PfOMjSt  AS  A 
Relatively  *safc  laser.*  iau*hor>  <u> 
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ARMY  MEUICAL  RESEARCH  LAB  FORT  KNOX  KY 
ANALYSIS  OF  LASER  INOUCEO  SMN  BURNS  BY  A  DAHAQt 

integral  model .  <u» 

DESCRIPTIVE  NOTE  I  INTERIM  REFT., 

MAR  70  IBP  BROPNELL i ARNOLD  S»  JhYSELL. 

David  k.  ; 

REFT.  NO.  USAMRL-6P2 
PkOji  DA-3-I-0A 1 I 02-8-7 l -P 
task:  3-a-qai io2-b-7 j-p-02 

unclassified  report 


descriptors:  («burns.  •lasers), 

THRESHOLDS (PHYSIOLOGY  I  , 

TOLERANCES (PHTSIOlOGY  )  ,  EXPOSURE,  SKIN,  HEAT 
TOLERANCE,  MATHEMATICAL  MODELS,  PREDICTIONS  (Uj 

AN  ANALYSIS  OP  EXPERIMENTAL  OaTA  DEFINING  THE 

threshold  values  of  irraounce  as  a  function  of 

EXPOSURE  TIME  TO  C02  LASER  RADIATION  TO  INDUCE 
UNIFORM  FULL  THICKNESS  CMTHElUL  BURNS  DEMONSTRATED 
That  RIThIN  the  EXPOSURE  TIME  range  of  0»2  TO  s  sec 
the  data  are  accurately  OE5CR1BEO  by  the  Damage 
integral  mooel.  for  times  in  excess  of  s  sec  THt 
values  predicted  by  the  model  »ere  higher  than  those 

OETERHINEO  EXPERIMENTALLY.  Tme  validity  OF  THE 

time-temperature  relations  in  t*e  epidermis  predicted 
by  the  opaque  semi*inf ini tc  thermal  model  and  the 
thermal  constants  for  porcine  skin  need  to  be 

OETERHINEO  MO  The  MOdEl  AND  CONSTANTS  hOOIFIeD  If 

necessary,  .oditional  experiments  to  determine 
Damage  thresholds  at  various  oEPTms  are  needed  to 
exteno  The  use  of  THE  model  In  PREDICTING  more  levels 

Of  DAMAGE,  such  EXPERIMENTS  ROUlO  ALSO  PERMIT 
further  evaluation  of  some  of  The  assumptions 
Inherent  in  the  muoel.  iautmcrj  (uj 
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OOC  REPORT  BIBLIOGRAPHY  SEARCH  C  0  N  T  R  Q  i  HO*  /  Hll7 
Ai)*7  l  3  359  */5 

NORTHEASTERN  UN ]  V  BUStOn  MASS  DfcpT  Or  6  I  tKHT 5  1  c  ■»  ANC 
BIOHEOICAL  ENGINEERING 

A  n 1 1  0 ! 0  R  CHAHBER  MEASUREMENTS  ON  C02  LASER  CORNUAL 
IRRAOIATION,  (U) 

FEB  70  7P  HACKEE NiO*  IPjNE.S.  ! 

PEluEN.L.  ! F I NE • B  »  S •  I 

contract:  Oa-*4«?- ir3-mo-2^a ,  0a-m9- 193-M0-2937 

UNCL A S5 ! P  I  EO  REPORT 
AVAILABILITY}  PUB.  IN  INVESTIGATIVE 
OPHTHALMOLOGY ,  Vf  NS  P3AB-3/I  MAT  70, 

SUPPLEMENTARY  NOTE:  sponsoreo  in  PART  by  GRANTS  Phs- 
&  V-00397  ANO  NfiR-22-0 1  1 -007 ,  PREPARED  JN  COOPERATION 

a i Th  george  Washington  univ,  Washington,  o.  c* 
dept,  op  opthalmology.  Revision  op  report  dated  29 

SEP  if. 

DESCRIPTORS:  (•CORNEA,  LASERS),  <*gas  LASERS, 

RADIATION  EPPCCTS),  eye.  OPHTHALMOLOGY, 

PROTEINS,  PRESSURE,  80DT  FLUIDS,  HEAT, 

TMRjrSHOLOSlPMYSIOLOGT  )  .  TEMPERATURE  <U) 

identifiers:  carbon  oioxioe  lasers  iu> 

AT  THRESHOLD  IRRAOIATjOn  ( 0 • I  W./SQ  cm>  OP  T 
Rabbit  cornea  with  a  carbon  dioxide  t c o 2 »  laser, 

There  WAS  no  DETECTABLE  RISE  IN  INTRAOCULAR  pressure 
and  ONLY  a  SLIGHT  (1  TO  2C.)  RISE  IN  AQUEOUS 
TEMPERATURE.  ON  SUPRATHRESmOLD  C02  CORNEAL 
IRRADIATION,  THE  INTRAOCULAR  PRESSURE  ROSE  to  A 

plateau  ouring  irraoutjon  ano  then  gradually  pell. 
There  WAS  a  CONCOMITANT  Rljt  IN  temperature  In  The 
anterior  chamber  caused  by  heat  conduction  from  the 

SITE  OP  CORNEA!  iRRAOfATION.  FURTHER  r!S£  IN  THt 
TEMPERATURE  or  THE  CORNEAL  STrOhA  TO  TM£  CRITICAL 

temperature  range  for  h^at  shrinkage  o~  collagen 
causes  the  cornea  to  thi:*£n.  this  thickening  of 

Y HE  CORNEA  HELPS  TO  BrIn*  hEATEO  AQUEOUS  UNOER  Tn£ 
IRRaOIATEO  site  MORE  CtOSELY  IN  APPOSITION  TO  the 
lens  ano  iris,  thus  further  increasing  the 
temperature  op  the  ANTERIOR  LENS.  IE*S  INDENTATION 
WAS  OBSERVED  IN  FIXED  EYES  ON^Y  FOLLOWING  PULSED  Op 
sufficient  power  ano  duration  to  Raise  the 
TEMPERATURE  NEAR  the  5URFACE  pF  THE  ANURIC*  lE^S  TO 
A  RANGE  OF  AT  LEAST  *0  TO  7GC.  INCREASE  JN 
AQUEOUS  PROTEIN  OCCURRED  ONLY  WITH  IRRADIATION  OV£R 
REGIONS  OF  THE  IRIS  DiAPhRaGM,  (AUTHOR)  (U) 
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FRaNXFORD  ARSENAL  PHiLAOELPHU  PA 

RETINAL  DAMAGE  BY  Q-SWITCHED  RUBY  LASER,  (U) 

70  I5P  BEATRICE, EURIN  S,  ILANdERS, 

M.  a.  •  POWELL  •  J»  0.  IbRLSNICK.Ii.  H.  j 

UNCLASSIrlED  REPORT 

supplementary  note:  joint  amrdc-amc  laser  safety 
team. 

descriptors:  (•RADIATION  INJURIES,  lasers >  • 

.•retina,  burns),  (-lasers,  hazardsj,  eye. 

DAMAGE,  RaOIATION  EFFECTS,  TiSsOESlBlOLOGYl , 

THRESHOLDS (PHYSIOLOGY)  ,  OPHTHALMOLOGY, 

experimental  data,  pathology,  histology^  visual 

INSPECTION  (U) 

identifiers;  *o  switched  lasers,  •ruby  lasers  t u > 

in  studies  of  retinal  Damage  by  the  q.snitcnEd 
Ruby  laser,  threshold  values  rere  determined  for  both 
•minimal*  and  large  Retinal  spot  sjzes.  in  addition 
to  iiSi  5  THE  CONVENTIONAL  uPHTHAuNOSCOPiC  methods  for 
DETECTING  INJURY  IN  THE  LIVING  ANIMAL, 

HISTOPaThOlOgiCAL  EXAMINATIONS  RENE  PERFORMED  ON  a 
number  OF  IRRADIATED  eyes  FOLLOWING  ENUCLEATION. 

The  MICROSCOPIC  EVALUATION  OF  IRRADIATED  TISSUE  aas 
considered  to  be  particularly  important  in  the 
MINIMAL  RETINAL  spot  SIZE  EXPERIMENTS  In  order  to 
support  THe  ophthalmoscopic  observations  of  very 
small  retinal  lesions,  in  analyzing  the  data  the 
MACULAR  and  CXTRAMACULAR  exposure  sites  have  BEEN 
considered  separately  because  of  CONFLICTING  REPORTS 
concerning  the  relative  sensitivity  f  These  t*o 
retinal  AREAS  TO  LASER  DAMAGE,  (AUTHOR)  (U) 
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SCHOOL  OP  AEROSPACE  HEOlClNt  BROOKS  AFB  TEX 
cell  migration  and  PROLIFERATION  during  repair  of 
SUPERFICIAL  CORNEAL  #OUnDS  PRODUCED  BY  A  CARBON 

dioxide  laser.  «uj 

DESCRIPTIVE  NOTES  MNAL  REPT  *  l  JUL-31  AUG  69, 

JUL  70  R7P  LEHHILLER.DAVIO  J.  ! 

REPT.  NO.  SAM-TR-»7U«^9 
PROJI  AF-A30I 
Task:  430105 

unclassified  report 


DESCRIPTORS!  (•LASERS,  HAZARDS)  .  IMPOUNDS  * 

INJURIES.  *HEALlNG).  ucornea.  •RADIATION 
INJURIES).  (•OPHTHALMOLOGY.  RADIATION  INJURIES) , 

EYE,  T ISSUES (BIOLOGY)  i  CELLS ( B I OlOG Y ) , 

HISTOLOGY,  BIOSYNTHESIS.  DESOXYRIBONUCLEIC  Ados. 
physiology,  experimental  data,  tables,  rabbits, 

GROWTH 

Identifiers:  »laser  burns 

superficial  wounds  were  produced  in  the  rabbit 
corneal  epithelium  by  a  2-mm.  circular  beam  From  a 
c  RBON  dioxide  laser*  the  healing  response  of  the 
EPITHELIUM  WAS  EXAMINEO  histologically  in  TRlTIATED 
thymidine  raoioautogRaphs  at  various  times  following 

BOUNDING.  PROLIFERATION  ACTIVITY  AND  CELL 
POPULATION  PER  UNIT  LENGTH  *ERE  RECORDED  IN  ThE  BASAL 
CELL  LAYER  PROCEEDING  OuTWaRD  FROM  THE  WOUND  CENTER, 

profiles  of  the  basal  cell  migration,  density,  and 

PROLIFERATIVE  PATTERN  WfcRE  GRAPHICALLY  CONSTRUCTED 
FROM  averaged  numerical  TABULATIONS  OF  INDIVIDUAL 
WOUNDS •  THE  OBSERVED  RATES  OF  BASAL  CELL  SYNTHESIS 
OF  ONA  WERE  FOUND  TO  BE  MUCH  HIGHER  IN  AREAS  WHERE 

active  migratory  repopulatjon  of  the  wound  site  *as 
Occurring  than  in  undisturbed  EPITHELIUM,  these 
findings  ARE  CONTRARY  To  RESULTS  OF  other 
investigators  who  have  studied  healing  responses  in 
deeper  corneal  wounds.  THE  DIFFERENCE  is 
attributed  to  PRESERVATION  OF  THE  EPITHELIAL  BASEMENT 
LAMINA  IN  THE  SUPERFICIAL  WUUNDS.  THE 
PROLIFERATIVE  patterns  FOUND  WERE  CHARACTERIZED  BY 
ONE  OR  MORE  PRONOUNCED  PEAKS  oF  ACTIVITY,  AND  THESE 
WERE  RELATED  TO  DEPRESSIONS  IN  THE  3aSAl  CELL 
population  density  resulting  from  rapid  cell 

DURATION  INTO  THE  NOUNq  AREA.  (AUTHOR)  (U) 
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(U) 
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SCHOOL  OF  AEROSPACE  MgClClNE  bRQQKS  AFB  TEX 

Relative  sensitivity  of  various  areas  of  the 

RETINA  TO  LASER  RADIATION.  (UJ 

DESCRIPTIVE  NOTE:  REPT.  FOR  JAN  *9*JAN  ?Q , 

JAN  TO  TP  LAPP1N.PAUL  rt.  SCOOGAN, 

PHILIP  S.  I 

R£PT.  NO.  SAH-TR-7U-2AN 
PrOJi  AF-6301 

tasks  630105 

unclassified  report 

BILJTYJ  PUB.  IN  ARCHIVES  OF  OPHTHALMOLOGY. 

S0»3S«i  CFP  7n. 


ava  ilab; 

V8N  P3S0-3SH 


DESCRIPTORS:  <*RETINA,  LaSERSI,  (*RADIaTiON 

HAZARDS.  kETINA) .  EYE. 

THReShOLOSIPHYSIOLOGT J ,  RAOIOLOGICAL  dosage. 
RADIATION  INJURIES.  SENSITIVITY,  OPTIC  NfRVE, 
OPHTHALMOLOGY,  T I SSUES { 8 1 0L0GY » , 
CELLSUIOLOGY)  .  ORGANIC  PIGMENTS 


(U) 


THRESHOLD  DAMAGE  DOSES  FOR  HELlUM-NtON  ( HENE ) 
laser  raoiation  were  determined  in  zo  rhesus  monkey 
eyes  at  seven  selected  sites,  ranging  from  so  oegrefs 
nasal  to  3o  degrees  temporal  to  the  macula.  The 
mean  DAMA&E  THRESHOLD  at  THl  MACULA  iV as  found  to  be 
LOWEST  OF  all  EXAMINED  SITES,  WHILE  ThE  AREA  BETWEEN 

the  opt;:  disc  ano  the  macula  was  highest, 
planimetry  measurements  of  the  retinal  structures 
On  an  EXCISED  EYE  SHOWED  The  COMPARATIVE  THjC<NE55  OF 

the  nerve  fiber  layer  sites,  this  layer  was  found 

to  BE  THICKEST  AT  THE  AREAS  LEAST  SENSITIVE  To  LASER 

irradiation,  suggesting  that  the  optic  nerve  fibers 

Act  AS  AN  ATTENUATING  MeOIUM.  THE  high  SENSITIVITY 
of  the  macula  IS  ATTRIBUTED  chiefly  to  THE  high 
density  OF  PIGMENT  GRANULES  in  the  MACULAR  pigment 
epithelial  cells,  (author)  <uj 
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MEDICAL  COLL  OF  VIRGINIA  RICHMOND 

the  effect  of  threshold  macula*  lesions  and 

Sub»threshol:  macular  exposures  on  VISUAL 

ACUITY  IN  THE  RHESUS  mOnKEY.  {Uj 

descriptive  note:  final  rept., 

MAY  49  26P  FAKRLR.D.  N.  IGRaHAM,E. 
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MONITOR:  OASA  2324-J 

unclassified  report 


descriptors:  uretina.  •burnsi, 
thresholosiphysiology)  ,  eye,  visual  acuity, 
lasers,  solar  radiation,  nuclear  radiation, 

ENERGY,  OPHTHALMOLOGY  I  MONKEYS  (U) 

The  purpose  of  this  RESEARCH  PROGRAM  was  to 
EVALUATE  RETINAL  THRESHOLD  BURNb  AND  5UBTHRfcSH0LD 
EXPOSURES  OF  THE  MAMMALIAN  MACULA  IN  TERMS  OF  vlSUAi- 
acuity,  rhesus  MONKEYS  CMACACa  MULaTTA)  mere 
trained  BY  A  REMARD  SYSTEM  TO  RESPOND  To  the 
AUTOMATED  PRESENTATION  OF  LANQOlT  rings,  ACCORDING 
To  THE  METHOD  OF  GRAHAM,  MCVEaN,  AND  FARRER. 

after  appropriate  training,  these  animals  mere 

EXPOSED  TO  THRESHOLD  aNo  SUB-THREShOlD  LEVELS  OF 
Retinal  energy  density  ranging  from  3,2  to  10.7 

SC  CM,  EXPOSURE  TIME  APPROXIMATELY  135  MS,  SPECTRAL 

Quality  approximately  that  of  color  temperature 

SOOQOK  MITH  WAVELENGTHS  ABOVE  VUu  NM  REMOVED.  AND 
IMAGE  SIZES  ON  THE  RETINA  OF  ABOUT  I  mM  DUmETE*. 
COVERING  A  MAJOR  PORTION  OF  T«E  MONKEY  MACULAR  AREA, 
RESULTS.  IN  TERMS  OF  VISUAL  ACUITY  DECREMENT 
(MONOCULAR),  INDICATED  THAT  ENERGY  DENSITIES  ON 

the  retina  belom  s  j/sa  cm.  were  not  statistically 

SIGNIFICANT,  MHEREAS  „  DENSITIES  GREATER  THAN  5 

U/sa  CM  PRODUCED  LOSSES  *lsUAL  ACujTy 
I  MONOCULAR  I  WHICH  MERE  SIGNIFICANT,  THESE 

Results  indicate  that  at  levels  of  energy  density  on 
the  retina  which  are  so  to  so  percent  belom  the 
threshold  burn  level,  no  loss  in  visual  acujty  can  be 
oetected  in  the  phesus  monkey  by  the  lanoolt  ring 
testing  system  aoopteo  for  this  investigation, 

(AUTHOR)  10, 
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School  of-  aerospace  medicinc  brooks  Apb  tex 
Retinal  damage  from  REPEATED  subthrlsholo 
exposures  using  a  ruby  laser 

ehotocoagulator .  (O) 

DESCRIPTIVE  NOTE!  FInAl  REPT*  aPR-MAY  70. 

OCT  70  ISP  GIBSON. GuROON  L*  M*  •* 

REPT.  NO.  SAM-TR-7U-5* 

PROJI  AF-ASOl 

Task:  430105 

UNCLASSIFIED  REPORT 


descriptors?  <*retina.  burns).  <«lasers. 

HAZARDS).  EYE,  RADIATION  EFFECTS,  SUSlEThAL 

oOs age «  radiological  dosage, 

THReSHOLOSIPHYSIOlOGY)  «  MONKEYS  10) 

A  ruby  LASER  PHOTOCOAGUlATOR  WAS  used  To  DELIVER 
SINGLE  ANO  MULTIPLE  SUBTHRESHOLO  EXPOSURES  TO  THE 

Retina  of  macaca  mulatTa.  the  subexposures 
parameters  were  q.s-hsEc*  pulse,  i .3-mm, -diameter 
FOCAL  SPOT,  and  ENERGY  DENSITY  OF  ABOUT  375  Mj/SQ 
CM.  SINGLE  EXPOSURES  PRODUCED  NO  MICROSCOPIC 
CHANGES  on  SACRIFICE  aT  1  TO  30  DAYS  FOLLOWING 
exposure.  REPETITIVE  EXPOSURES  <7  *0  17 
EXPOSURES)  AT  THE  SAME  ENERGY  LEVEL  INVARIABLY 
CAUSED  CHARACTERISTIC  DAMAGE  IN  THE  OUTER  RETINAL 
layers,  these  CUMULATIVE  EFFECTS  ARE  similar  to  and 
more  R I  DESPREAD  THAN  THE  MINIMAL-DAMAGE  LESIONS 
PRODUCED  by  SINGLE  SUpRaTHREShOlD  EXPOSURES  UsiNG 
HIGHER  ENERGY  DENSITY  ifOO  TO  1U00  MJ/SQ  CM). 
current  safety  criteria  are  based  on  the  assumption 
that  laser  damage  OCCURS  ON  an  alL-or-none  basis  so 
that  DAMAGE  t  S  NOT  CUMULATIVE  IF  A  SINGLE  EXPOSURE 
CAUSES  NO  VISIBLE  LESION.  THIS  PORK  INDICATES  THAT 
SINGLE  SUBTHRESHOLO  EXPOSURLS  WHICH  ARE  LESS  THAN 
HAlF  OF  A  THRESHOLD  OoSE  ARt  CUMULATIVE  AND  THEREFORE 
EACH  'SUBTHRESMOLOt  EXPOSURE  MUST  DAMAGE  OR  In  SOME 

manner  increase  the  retinal  susceptibility  to 

SUBSEQUENT  EXPOSURES.  UUThOR)  (U) 
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TEXAS  UNIV  AUSTIN  ELECTRONICS  RESEARCH  CENTER 

evoked  potentials  from  the  laser-irradi ateo 

Retina.  (U> 

DESCRIPTIVE  NOTE!  TECHNICAL  REpT., 

MAR  70  I68P  HEMPEL. FRANKLIN  G.  {WELCH, 

ASHLEY  J.  I 
R£PT.  NO.  TR-83 
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unclassified  report 


descriptors:  (•retina,  coagulation).  <*lasers, 

hAZAROS).  ELECTRORETINOfiRAPHY,  RESPONSES, 

rabbits,  surgical  techniques,  cerebral  cortex. 

POUNDS  ♦  INJURIES,  OSCILLOSCOPES.  RUBY  (U) 

identifiers:  thotocoagulation,  lateral  geniculate 
bOoy,  laser  burns  (U) 

the  document  is  concerned  «)Th  the  effect  of 
RETINAL  PHOTOCOAGULATiCN  ON  The  light  evoked 
ELECTRICAL  RESPONSES  OF  THE  VISUAL  SYSTEM. 

Research  was  conducted  to  examine  the 
ELECTRORETINOGRAM  (ERfi)  AND  ThE  lateral  GENICULATE 
nucleus  (Lgn)  and  strjate  cortex  potentials  op  the 
Rabbit  before  ano  after  irradiation  of  the  retina 

•  ITH  A  HIGH-ENERGY  RU0Y  LASER.  PROTOCOL  CONSISTED 
OF  RECORDING  THE  THREE  POTENT  J  AcS  *HH.E  STIMULATING 
THE  EYE  RITH  AN  ARGON  LASER  OPERATED  AT  SEVERAL  FLASH 
INTENSITIES,  EXPOSING  THE  RETINA  TO  A  CALCULATED  RUBY 
LASEt  RADIATION  00SAG£i  ANO  RECORDING  AGAIN  THE 

Responses  to  photic  stimulation.  uuthQnj  ( u > 
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ARMY  TEST  ANO  EVALUATION  COMMAND  ABERDEEN  PROVING  GROUNO 
HD 

laser  rangefinoers,  (Uj 

descriptive  nutei  materiel  test  procedure. 

FEB  68  JSP 
RePT.  NO «  M7P-A-3-US 

UNCLASSIFIED  report 


descriptors:  (.lasers.  *RA»IGE  FlNOiNG). 

.•COHERENT  RADIATION,  RADIATION  HAZARDS).  GAS 
I.ASERS,  TEST  METHODS,  PErFOrMAnCE(ENGInEeRING)  , 
wSLIABJLITY(ElECTRONICS)  ,  MOBILITY.  ACCURACY, 
VULNERABILITY,  MAINTAINABILITY,  RADIATION  EFFECTS, 
RADIOBIOLOGY,  irasers.  eye,  military 

RETIREMENTS  (U) 

identifiers:  laser  range  finders  (ui 

the  purpose  is  to  prescribe  The  general  test 
procedures  to  be  used  to  determine,  under  actual 
field  operating  conditions,  The  DEGREE  to  rhich  LASER 
Rangefinders  meet  the  military  requirements  stated  in 
The  GUALITATfVE  MATERiEl  requirements  And  The 
technical  characteristics,  included  is  a  safety 
evaluation  on  laser  Radiation,  (author)  (Uj 
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ARMY  TEST  AND  EVALUATION  COMMAND  ABERDEEN 

90 

LASERS. 

descriptive  notei  m*ter!  l  test  procedure. 

NOV  *8  26P 

REFT.  no.  MTP»4-2-US 

unclassified  report 


descriptors!  <*lascrSi  test  r.ZTHoosi, 
reliability,  safety,  maintainability 
IoBNTIFIERS!  *C0MM0N  ENGINEERING  TEST 
PROCEDURES 

The  03 JEC  T I VE  OF  The  PROCEDURE  is  to  DESCRIBE  a 
PROCEOURE  FOR  DETERMINING  AND  EVALUATING  THE 
TECHNICAL  PERPORMANCE  CHARACTERISTICS  OF  LASERS  AND 

their  associated  equipment,  uothorj  t u i 


IU) 

<U| 


PROVING  GROUND 
(U) 
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ARMY  TEST  AND  EVALUATION  COMMAND  ABfcROtEN  PROvjNS  (HOUND 
MD 

LASER  SAFETY  GOGGLES.  (U) 

OeSCRIPTIVE  NOTE  I  MATERIEL  TEST  PROCEDURE. 

DEC  AS  m? 

R|PT.  NO.  HTP-10-2-198 

unclassified  report 


DESCRIPTORS!  (•EYEGLASSES,  TtST  methods:. 

(^lasers.  Safety),  optical  phopE«ties, 

PROTECTION  ( U ) 

identifiers:  •commodity  engineering  test  procedures, 
laser  safety  goggles.  •Goggles  <uj 

The  objective  of  The  oOCUMENT  IS  to  PRESCRIBE  the 
general  TEST  PROCEOURpS  TO  t)£  USED  TO  OeTERMInC  THE 
degree  to  which  laser  safety  goggles  m&et  military 

REOUIREMENTS  FOR  TECHNICAL  PERFORMANCE  AND  SAFETY 

characteristics,  (author)  <u> 
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ARMY  TEST  AND  EVALUATION  COMMAND  ABERDEEN  PROVING  GROUND 
MD 

LASER  RANGEFINDERS.  1 U ) 

OtSCRIPTlVE  NOTES  MATERIEL  TEST  PROCEDURE  . 

OCT  A»  I9P 

REpT.  NO.  MTP-a-2-IA* 

UNCLASSIFIED  REPORT 

Supplementary  note:  supersedes  interim  pamphlet  js- 

aR. 

OESCRIFTORSS  ( *R ANGE  FINDING.  LASERS),  l*’£5T 
METHODS.  OJSTANCE-MCaSjRING  EQUIPMENT)  , 

electromagnetic  compatibility,  environmental  tests, 

RELIABILITY.  SAFETY  (U) 

IDENTIFIERS!  ^COMMODITY  ENGINEERING  TEST  PROCEDURES. 
•LASER  RANGEFINDERS  (U) 

The  objective  OF  The  PROCEDURE  IS  TO  EVALUATE  the 
PERFORMANCE  AND  SAFETY  CHARACTERISTICS  Of  L A SgR 

Rangefinders  unoex  a  variety  of  expected  operating 

COnOITONS.  ( AUTHOR !  ( U ) 
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naval  training  oevice  center  ohlanoo  FLA 

LASER  SAFETY.  (0) 

DESCRIPTIVE  NOTE?  TECHNICAL  REPT., 

NOV  70  R3P  MOHON.aInDElL  nEjL  I 

R£PT,  NO.  NAVTRADEVCEN-Ih-181 
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descriptors:  <*lasers.  Safety),  a  Rays, 

RADIATION  INJURIES.  RADIATION  EFFECTS,  Skin, 

eye,  masers,  TmRESHOLDsIPHYSJOlOGYI  (U) 

A  LITERATURE  SURVEY  Of  THE  MOST  RECENT  LASER  SAFETY 

parameters  and  precaut'ons  is  presented,  recent 
laser  SAFETY  LEGISLATION  is  DISCUSSED,  the  BASIC 
FEATURES  OF  A  LASER  ArC  DISCUSSED*  RECOMMENDED 
safe  EXPOSURE  LEVELS  are  GIVEN  FOR  the  ETE  ANo  skin. 
HOoELS  ARE  DISCUSSED  F OR  THE  eT£  AND  SKJN. 

damage  thresholds  are  listeo  for  the  eTe  and  skin. 

FORMULAS  ARE  OCRIVEO  FOR  CALCULATING  L  ASE* 

Radiation  exposure  levels,  hazards  associated  pith 

LASER  OPERATION  ARE  O1SCUS5EO  Al>  C  RECOMMEND A T j oNS  aRE 

made,  the  contents  for  a  basic  case*  safety 

PROGRAM  A«c  PRESENTED,  THIS  PROGRAM  INCLUOCS  THE 

Basic  optmalmologic  and  oermatOlogjc  tests  ,<M|Cm 
should  be  given  to  personnel.  iauTmorj  iuj 
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DESCRIPTORS!  (•RADIATION  INJURJES, 

•  I BL I OGRaPh I ES > ,  (•RADIATION  SICKNESS, 

""Q^  BODY  irradiation, 
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AMO  DEVELOPMENT  PAftjS  ( FRANCE i 
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AGARB-CP-l £ 

LOSS  Of  VISION  FrOM  high 
2KT£*$m  LIGHT, 

AB-GS?  917 

•ACROMEDKAL  RESEARCH  L*S  {65?|STJ 
WSLISHAN  AP8  K  KeK 
»  •  • 

GPTl-ARL-TR-fQ-f 

BEHAVIORAL  ASfESgHENT  OF  VISUAL 
FUNCTIONING  IMMEDIATELY  AFTER 
ESFoSURC  Of  ?#£  Eye  a  LASER* 
AD-m  87  i 

•AIR  FORCE  OFFICE  of  scientific 
RESEARCH  ARLINGTON  Vi 

AFOSR-70»-I*72Tft 

EVOKED  POTENTIALS  FRD«  THE  ' 
LASER- IRRADIATED  R£1|NA. 

AD-71?  16» 

•AIR  PROVING  GROUND  CENTER  E*UN  AFB 
FLA 

•  •  « 

AP£C-iR~48-S3 

HUKA«  FACTOrS/9 I OWES  I  CAL  SaF£TT 

CPNSIOEFAT IONS  FOP  NeODyMIUM 
LASERS. 

AO-471  f?J 

•ARNES  FORCES  f  NST  Of  **aTHOLOSy 
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